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eraa MUSING <= 


hemistry Musing was started from August '13 issue of Chemistry Today. The aim of Chemistry Musing is to augment the 
chances of bright students preparing for JEE (Main and Advanced) / NEET / AIIMS / JIPMER with additional study material. 
In every issue of Chemistry Today, 10 challenging problems are proposed in various topics of JEE (Main and Advanced) / 
NEET. The detailed solutions of these problems will be published in next issue of Chemistry Today. 
The readers who have solved five or more problems may send their solutions. The names of those who send atleast five correct 
solutions will be published in the next issue. We hope that our readers will enrich their problem solving skills through "Chemistry 
Musing" and stand in better stead while facing the competitive exams. 


JEE MAIN/NEET Which of the following is incorrect? 

1. ADumdasbulb full of air weighs 22.567 g at 20°C and (a) ‘A’ shows disproportionation reaction in ammonia 
755 mm pressure. Full of vapours of a substance at solution. 
120 °C and 755 mm pressure weighs 22.8617 g. The (b) Sulphide salt of metal presenting in ‘C’ is 
capacity of bulb is 200 mL. Find the molecular weight soluble in aqua-regia. 
of substance. The density of air is 0.00129 g/mL. (c) Anionic part of compound B has tetrahedral 
(a) 22.32 (b) 28.90 (c) 86.64 (d) 98.14 shape. 

2. Two moles ofan ester (A) are condensed in presence (d) B is Ag;CrO,. 


of sodium ethoxide to give а B-keto ester (B) and COMPREHENSION 


ethanol. On heating in an acidic solution (B) gives 
ethanol and а B-keto acid (C). On decarboxylation 
(C) gives 3-pentanone. Identify A. a liquid of density 
(а) CH;CH,COOC,H, (b) CH4CH;COOCH4 5.44 g/cm? is attached 
(c) CH,CH,CH,CH,COOH 
(d) CH43COOC;Hs 

3. ВІ, is а symmetrical planar molecule, all the B — I 
bondslieat 120* of eachother: Thedistance between... ^* If the same liquid is used in barometer to measure 


A manometer contains P=1 atm 


to a flask containing gas 


‘A’ as follows : 


the I atoms is 3.54Å. The radius of covalently bonded the atmospheric pressure, then what will be the 
I atom is 1.33Å. The covalent radius of boron is length of the liquid column, which exerts pressure 
(а) L77À (b) 2.04А (c) 0.71А (d) 1.33Å equal to 1 atm? (density of Hg = 13.6 g/cm”) 

4. How many carbon Me (a) 190 cm (b) 76 cm 
atoms have tetrahedral О (с) 30.4 ст (d) 266 cm 
geometry in the given CL Џ | 8. Ifgas A undergoes 30% trimerisation [3A(5 == Аз) 
structure? T then the difference in height of the liquid level in two 
(a) 4 ài columns is 
> | s ome  @ 38cm (b)7.6cm (c) 304 ап (d) 151 cm 


INTEGER VALUE 


9. How many structural isomers having molecular 
formula C5H,5O, can give following reactions? 


5. If for the cell, Zn(s) + Си (ад) == Cu(s) + Zna) 
entropy change AS? is 94.6 J K mol”, then 
temperature coefficient of the e.m.f of a cell is 
(5x10 ^VK!  (b)1x10° VK] 

(с) 49x10 ^VK! (d) 965 х 10 УК" 


JEE ADVANCED 
6. (С) та (p) „ОН (A) K5CrO4 > Base Ија colour 
Pos pes KI Red ppt. 10. The volume (in mL) of 0.1 M AgNO; required for 
Excess of KI complete precipitation of chloride ions present in 
+ ; (E) Green ppi 30 mL of 0.01 M solution of [Cr(H5O);CI]CL, as 
P Colourless silver chloride is eo 
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PRACTICE PAPER 


I 


Ф 


The lattice enthalpy and hydration enthalpy of four 
compounds are given below : 


Compound | Lattice enthalpy | Hydration enthalpy 
(in kJ mol!) (in kJ тог 5) 
P +780 – 920 
Q + 1012 – 812 
R + 828 - 878 
S + 632 – 600 
The pair of compounds which is soluble in water is 
(а) Pand R (b) Qand R 
(c) Rand S (d) Qand S 


The bond length and bond angle in the molecules of 
methane, ammonia and water are given below : 


C 0.109 nm N 0.101 nm 


O 0.096 nm 
H 104.5? H 


This variation in bond angles is a result of 

l. the increasing repulsion between hydrogen 
atoms as the bond length decreases 

2. the number of non-bonding electron pairs in 
the molecule 

3. a non-bonding electron pair having a greater 
repulsive force than a bonding electron pair. 

Select the correct option. 

(а) 1, 2 апаз (b) Only 1 and 2 

(c) Only 2 and 3 (d) Only 1 


Which of the following statements is incorrect 
regarding the compounds of group 14 elements? 
(a) Maximum coordination number of carbon in 
commonly occurring compounds is 4, whereas 
that of silicon is 6. 
(b) The stability order of dihalides is 
SiX, < GeX, < SnX; < РЬХ,. 
(c) The order of boiling point of hydrides is 
CH, < SiH, < GeH, < SnH,. 
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FET 


Exam on 


6" Мау 2018 


(d) MeSiCl, on hydrolysis and subsequent 
condensation will produce (Me)Si(OH)3. 


А solution containing one mole per litre of each 
Cu(NO3),, AgNO, Hg;(NO4) and Mg(NO3),, 
is being electrolysed by using inert electrodes. 
The values of standard electrode potential in 
volts (reduction potentials) are Ag'/Ag = 40.80, 
Нед" / Hg - 4079, C^*/Cu = +0.34, Мег |Ма= – 2.37. The 
sequence of deposition of metals on the cathode is 
(a) Ag, Hg, Cu, Mg (b) Mg, Cu, Hg, Ag 

(c) Ag, Hg, Cu (d) Cu, Hg, Ag 


A 0.020 m solution of each of the following 
compounds is prepared. Which solution would you 
expect to freeze at – 0.149 °C ? 

(Ку (water) =1.86К kg mol!) 

(a) [Co(en),Cl,]Cl (b) Na[Co(EDTA)] 

(с) [Cr(py)Cl]Ch (d) [C(NH3)Jg]ClS 


The root mean square speed of the molecules of a 
diatomic gas is и. When the temperature is doubled, 
the molecules dissociate into two atoms. The new 
rms speed of the atom is 


(a) V2u (bu (с) 2u (d) 4u 


Neopentyl bromide undergoes dehydrohalogena- 
tion to give alkene even though it has no f-hydrogen. 
This is due to 

(a) E, mechanism (b) Е; mechanism 

(c) rearrangement of carbocation by E, mechanism 
(d) Hofmann elimination. 


White phosphorus on reaction with lime water 

gives calcium salt of an acid (A) along with a gas 

(X). Which of the following statements is correct? 

(a) (A) on heating gives (X) and O}. 

(b) The bond angle in (X) isless than that in case of 
ammonia. 

(c) (A) is a dibasic acid. 

(d) (X) is more basic than ammonia. 


9. 


10. 


11. 


12. 


13. 


Which of the following order is wrong for given 
properties? 

(a) NH; < PH; < AsH; — Acidic strength 

(b) Li Be < B < C — IE, 

(с) Al,O3 < MgO < Ма;0 < K,O — Basic strength 
(d) Li* < Na* < K* < Cs* — Ionic radius 


Given conversion can be carried out by which of the 
following reagents : 
OH OH 


OH OH 


— 


OH 
(а) (i) MeCO/H' (ii) H4O' (iii) КМпојон“ 
(b) (i) Me,CO/H* (ii) KMnO,/OH (iii) H4O* 
(с) (1) KMnO,/NalO, (ii) Ме;СО/Н“ (iii) #07 
(d) (i) KMnO,/NalO, (ii) Н;О* (iii) Me,CO/H* 


Consider the following statements : 

(i) Increase in concentration of reactant increases 
the rate of a zero order reaction. 

(ii) Rate constant k is equal to collision frequency, 
AifE,=0. 

(iii) Rate constant k is equal to collision frequency, 
A if E, = co. 

(iv) In k vs 1/T graph is a straight line. 

Correct statements are 

(a) Only (i) and (iii) 

(c) Only (iii) and (iv) 


(b) Only (ii) and (iv) 
(d) Only (ii) and (iii) 


A compound with molecular formula C;H,6 shows 
optical isomerism, the compound will be 

(a) 2, 3-dimethyl pentane 

(b) 2, 2-dimethyl pentane 

(c) 2-methyl hexane 

(d) none of the above. 


The melting point of RbBr is 682 ?C while that of 

NaF is 988 °C. The melting point of NaF is much 

higher than RbBr, the principal reason for this, is 

(a) the two crystals are not isomorphous 

(b) the molar mass of NaF is smaller than that of 
RbBr 

(c) the internuclear distance of RbBr is greater than 
that of NaF 

(d) the bond in RbBr has more covalent character 
than the bond in NaF. 


14. 


15. 


16. 


17. 


18. 


19. 


The correct acidity order of the following is 
OH COOH  COOH 


Cl 
(1) (0) (III) 
(a) (III) > (IV) > (ID) > (0 
(b) (IV) > (10 > (0 > (ID 
(c) (II) > (ID) > (I) > (IV) 
(d) (IL) > (III) > (IV) > (1) 


Solubility product constants (Ks) of salts of types 
MX, MX, and МАХ at temperature T are 4.0 x 10 5, 
3.2 x 10°" and 2.7 x 10 P respectively. Solubility 
(mol атг?) of the salts at temperature “Т are in the 
order 

(а) MX» МХ > МАХ (b) MX > MX,» MX 

(с) MX,» МзХ> МХ (d) MX» М;Х> MX, 


Select the correct statement for the given reaction 

Ма; СтО, + Н,50, > 

(a) It is a redox reaction in which green solution of 
[Cr(H,O),]** is produced. 

(b) One of the product in reaction has trigonal 
planar structure. 

(c) Dimeric bridged tetrahedral metal ion is produced. 

(d) Darkblue coloured solution is obtained in reaction. 


Organic compound ‘A’ —> Lassaigne’s extract 


I. Бе 
П. H9S0, 


Ма; [Ее (СМ) 5 МО] 


Violet coloured complex 
Prussian blue coloured complex 

The above Lassaignes extract on treatment with 
Fe?* does not give blood red colour because of the 
(a) absence of S in the organic compound 
(b) presence of halogen in the organic compound 
(c) dissociation of NaSCN into Na,S and NaCN 
(d) conversion of NaSCN into HSCN. 


Which of the following compounds give only one 
product on mono-substitution? 


X 
OO» OO 


Which of the following is wrong? 

(a) FeSO4:(NH4)2SO04-6H,O - Mohrs salt 
(b) Na,CO3-10H,O - Washing soda 

(c) FeSO,:7H,O - Green vitriol 

(d) Сабо, 2650 - Plaster of Paris 
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20. 


21. 


22. 


23. 


24. 


Ф 


Match list I (reagents used with ethyne) with list II 
(products) and select the correct answer using the 
codes given below the lists. 


List I List II 
P. Hydrogen in presence of (i) Benzene 
Pt/Pd/Ni 


(ii) Acetaldehyde 


О. Heat at 600 °C in Cu-tube 
R (iii) Ethene 


. Hydrogen in presence of 
Pd and CaCO; at 473 K 
S. Water in presence of H5SO, (iv) Ethane 
and HgSO, 


P Q R S 


(a) (i) (0) (у (i) 
(b) (i) Gv i Gi) 
(c) i) | Gv) (i) (ii) 
(d) iv) O Gi Gi) 


3d-orbital has 
(a) zero radial node 
(c) two angular nodes 


(b) two total nodes 
(d) all of these. 


A metal M of equivalent mass E forms an oxide of 
molecular formula M,O,. The atomic mass of the 
metal is given by the correct equation 

(a) 2E (y/x) (b) xyE 

(c) Ely (d) y/E 


The correct set of stereochemical relationship 
amongst the following monosaccharides is 


CHOH CH,OH 
О НО О 
I. OH II. OH 
OH OH 
CHOH CHOH 


О ОМе НО О ОМе 
III. OH IV. OH 
HO 
он OH 


(a) Гапа II are anomers; III and IV are epimers 
(b) I and II are epimers; III and IV are anomers 
(c) Land III are anomers; I and П are epimers 

(d) I and III are epimers; II and IV are anomers. 


For the dissociation of PCls5, 
РС (а) — РС + Cb 
slope of the linear curve is 
such that tan 0 = (-2.1) 
Thus, AH? is 

(a) 28.72] mol! 

(c) 40.2] тог! 


logygK 


ит — 
(b) -28.72 J mol! 
(d) -12.47 J mol! 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


Structurally a biodegradable detergent should 
contain a 

(a) normal alkyl chain 

(b) branched alkyl chain 

(c) phenylside chain 

(d) cyclohexyl side chain. 


The nost probable product ofthe following reaction is 
C 


H 
PA d CH; Mgr но" 
o ——— = 


d 
(a) XY (b) od 
OH 
(муе (а) pu UH 
OH О 


In a solid, oxide ions are arranged in сер. One-sixth 
of tetrahedral voids are occupied by cation A while 
one-third of octahedral voids are occupied by cation 
B. The formula of compounds is 

(a) ABO (b) A;BO (c) ABO, (d) A3B,0 


Isopropylamine cannot be obtained by 
LiAlH, 
(a) (CH;),CO + МН,ОН —— 
H5/Ni 

(b) (CE,CO- NH 555 4 —2 5 

CH; 
(c) 

CH; 

CH; 
(d) 


~ АЂО 633 K 
CHOH + NH, ————> 


CH—Br + NaNH, —> 
сна“ 
The freezing point of water is depressed by 0.37 °C 
in a 0.01 molal NaCl solution. The freezing point of 
0.02 molal solution of urea is depressed by 
(a) 0.37 *C (b) 0.74 °С 
(c) 0.185 °C (d) 0°C 


Which of the following statements is not true? 

(a) In vulcanisation the rubber becomes harder 
and stronger. 

(b) Natural rubber has ‘trans’ configuration at 
every double bond. 

(c) Buna-S is a copolymer of 1,3-butadiene and 
styrene. 

(d) Natural rubber is 1,4-polymer of isoprene. 


Which one of the following does not represent a 
correct plot of radial distribution function versus 
distance r from the nucleus? 


32. 


33. 


34. 


(a) 
> 2s a 
f E 
B 
Uu 
" 
(c) 
с са 
m 4d E 
5 8 


r r 
Which of the following reactions will yield 
2-propanol? 
(i) СЊСН = CH, + HO Bs 

(i) CH3Mgl 
(ii) CH4CHO ——— — 

(ii) НО 

(i) СуНаМат 

(iii) HCHO Ae * 


Gi) H 
Neutral KMnO, 


(iv) CH,CH = CH, 
(b) Only (ii) and (iii) 


(a) Only (i) and (ii) 
(c) Only (i) and (iii) (d) Only (ii) and (iv) 


Which of the following properties are characteristic 
of lyophobic sols? 

(i) Coagulation by electrolytes at low concentration 
(ii) Reversible 

(iii) Needs stabilising agents 

(a) (i), (ii) and (iii) (b) Only (i) and (iii) 

(c) Only (i) and (ii) (d) None of these 


In the reaction, 
CH; CH, Н, 018 
= A 
CH; О 
The product A is 
1? 
(a) CH3— a CH,OH 
ВОН 
CH; 
| 18 
(b) CH;— J CH, — OH 
OH 
ie 
(c) CH,— J CH; 
Вон 
CH; 


| 18 
(d) CH,— CH — CH, — OH 


35. 


36. 


34. 


38. 


39. 


The complex [Fe(H,O);NO]** is formed in the 

brown ring test for nitrates when freshly prepared 

FeSO, solution is added to aqueous solution of NO3 

followed by addition of conc. H5SO,. Select the 

correct statement about this complex. 

(a) Colour change is due to charge transfer. 

(b) It has iron in +1 oxidation state and nitrosyl as 
NO*. 

(c) Ithas magnetic moment of 3.87 B.M. confirming 
three unpaired electrons in Fe. 

(d) All of the above. 


Sodium chloride imparts a golden yellow colour to 

the Bunsen flame. This can be interpreted due to 

(a) low ionization enthalpy of sodium 

(b) photosensitivity of sodium 

(c) sublimation of metallic sodium to give yellow 
vapours 

(d) emission of excess of energy absorbed as a 
radiation in the visible region. 


Which of the following statements is false? 

(a) The lower the concentration of D.O., the more 
polluted is the water sample. 

(b) The tolerable limit of lead in drinking water is 
50 ppb. 

(c) Water is considered pure if it has BOD less than 
5 ppm. 

(d) In COD determination, the pollutants resistant 
to microbial oxidation are not oxidised by 
oxidising agents like K;Cr;O;. 

Which of the following reactions would give 

iso-propyl benzene as the major product? 


D О OO + 


(III) A (IV) A -A> АСГ, 


(b) Only II and Ш 
(d) АП of these 


Ра a 
— ? 


(а) OnlyIandIV 
(c) Only IL III, IV 


Freezing point of an aqueous solution is –0.186 "С. 
Elevation of boiling point of the same solution is 
(K, = 0.512 K kg mol! and Ку= 1.86 K kg mol !) 
(a) 0.186 °C (b) 0.0512 °C 

(c) 0.092 °C (d) 0.237 °С 
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40. During a redox titration involving a solution 
containing Fe** ions against MnO; in the presence 
of excess of H* ions, the number of electrons that 
get transferred is 
(a) 6 (b) 5 (c) 4 (d) 2 


41. For a reaction, А + B —— Products, the rate of the 
reaction at various concentrations are given below : 


Experiment | [A] [B] Rate (mol dm ? s^!) 


1 0.2 0.2 2 
2 0.2 0.4 4 
3 0.6 0.4 36 


The rate law for the above reaction is 
(a) r= K[AT'B] (b) r= К[АЈ[В]? 
(с) r= k[AI?[B] (d) r= k[A]?[B]? 


42. Consider the following statements : 
1. Atomic hydrogen is obtained by passing 
hydrogen gas through an electric arc. 
2. Hydrogen gas will not reduce heated aluminium 


oxide. 

3. Finely divided palladium absorbs large volume 
of hydrogen gas. 

4. Pure nascent hydrogen is best obtained by 
reacting Na with С,Н:ОН. 

Which of the given statements is/are correct? 

(a) Only 1 (b) Only2 


(c) Only 1, 2 and 3 (d) Only 2, 3 and 4 


43. Identify the product (E) in the following sequence 


of reactions. 
CH, 
Br; Sn/HCl NaNO;/HCl 
—— A ——— В 
273-278 К 
Н;РО, 
NO; p Eos У 
он 
СООН СООН 
Вг 
(а) (b) 


Oe «I 
Br ON Br 


44. Which one of the following statements is not true 
regarding diborane? 
(a) It has two bridging hydrogens and four 
terminal hydrogens. 
(b) When methylated, the product is Me,B,H). 
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(c) The two bridge bonds (B---H---B) are three 
centre two electron bonds. 
(d) All the B — H bond distances are equal. 


45. In the electrolytic refining of zinc 
(a) the impure metal is at the cathode 
(b) acidified zinc sulphate is the electrolyte 
(c) graphite is at the anode 
(d) the metal ion gets reduced at the anode. 


SOLUTIONS 


1. (a): А compound is soluble in water when its 
hydration enthalpy is greater than its lattice enthalpy. 


2. (c) 


3. (4): Hydrolysis of MeSiCl, followed by 
condensation will produce silicones. 
4. (<): А cation having highest reduction 


potential will be reduced first and so on. However, 
Mg?* in aqueous solution will not be reduced as 


E . Thus, water would be 


2 «E 
Mg^"/Mg ~ нолн»он“ 
2 
reduced instead of Mg”. 


5. (d): As we know, 
Aly ix Кух т 
So, Tj- Тр=гх Kyx m 
0.149 2 i x 1.86 x 0.020 
Hence, i- 4 
The compound having the value of i = 4 will have the 
freezing point –0.149 °C i.e., [Cr(NH3)¢] Cls. 


3RT 


M 


6. (с): u= 


3Rx2T 
M/2 


If T, = 2T and M; = M/2, then ш = 
de gp ues — иу = 2и 


7. (c) 
8. (Б):2р, + 3Ca(OH), + 6H,0 —> 

ЗСа(Н,РО,), + 2PH; 

(X) 

(A) is H3PO; (hypophosphorous acid), a monobasic 
acid. PH; is less basic than NH3. The bond angle in PH; 
is less than that present in NH3: 
H3PO, on heating gives orthophosphoric acid and 
phosphine (X). 
9. (b) 


10. (b) : Since C,—OH is to be oxidised, therefore, 
—OH groups at C, and С, are protected by ketal 


formation with Ме;СО/Н". 
Me 


ом 


OH 
OH acon О kMnoJOH- 
> — 
-H,O (Ketals are 
a under 
OH basic conditions) 


11. (b): (i) For a zero order reaction, the rate is 

independent of concentration of reactant. 

(ii) According to Arrhenius equation, k = Ae ЁК 
when E,=0,k=A 

(iii) When E, =, k< A 

(iv) In k vs 1/T graph is a straight line with slope 

=-E,/R. 

12. (a) 

14. (a) 

15. (d): MX == М' + Х- 

Solubility of MX (x) = J4x10* = 2х107 
MX, — M” +2Х" 


Solubility of МХ, (хз) => 4xj = Ky 


1/3 1/3 
K —14 
(Ке | _|32х10 —€— 
4 4 


MX —3M* + Х- 
Solubility of M4X(x3) => 27x3 = 2.7 x 10715 => ха = 107" 


13. (с) 


ХРХАР>Ж => S а 
16. (c) : 2CrOZ- —— 61,07 + H,O 
(Yellow) (Orange) 


17. (c) : Lassaigne’s extract gives violet colour complex, 
it clearly confirms the presence of sulphur. The 
formation of Prussian blue coloured complex confirms 
the presence of nitrogen. If Lassaignes extract does not 
give red colour complex it means excess of Na metal 
caused dissociation of NaSCN into Ма5 and NaCN. 
2Na + NaSCN –=> Ма,5 + NaCN 
18. (c) 19. (d) 
20. (d) 21. (d) 


22. (a) : x atoms of M combine with y atoms of oxygen. 
1 atom of M combines with y/x atoms of oxygen. 


2 
Hence, valency = 26 


Atomic mass = Equivalent mass x valency 
Ex2y 2Ey 
х 


Atomic mass = 


23. (c) : Тапа Ш differ in configuration at С; and hence 
are anomers while I and II differ in configuration at C, 
and hence are epimers. 
24. (c) : vant Hoff isochoric equation is 

AH? M AS? 
2.508RT 2.303 К 


logi9K = 


Graph between log;)K and = is linear. 


о 


= tan Ө = -2.1 


Slope = – EE 
2.303R 


AH? = 2.303 Rx 2.1 = 2.303 x 8314 x 2.1 = 40.2] mol! 
25. (a) 


Cl ea 
26. (a) Lo is aH CH4MgBr 200 
H,0* ie H 


О OH 


| 


О 


3 HCl 


If possible, intramolecular reaction is preferred over 
intermolecular reaction. 


27. (c) : Suppose number of O^ ions = n, number of 
octahedral voids = п and number of tetrahedral voids = 2n, 
n 


1 
; Cation B = 3 xn-2-— 


Cation A = E x2n- c 
6 3 3 


NL 
33 
Formula of the compound is ABO,. 


Ratio = A: B:O7 = in 


28. (d) : NaNH, does not give substitution but gives 
elimination product, i.e., propene. 


29. (a) : The depression in freezing point is proportional 
to molal concentration of the solute i.e., AT, ec m. 


AT,-K 2 
„= Кетха or К;= 
У Í ixm 
a AT nC) - ATF Urea 
' Nac) X™Naci) (Urea) X (Urea) 
037 _ AT g Urea) Е 0.37 х 0.02 gage 
= hones) =O 
2x0.0 0.02x1 (Urea) 0.02 
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30. (b) 31. (c) 
32. (a) 33. (b) 
CH; ~ H* N 
34. (a) : C ——CH, — C —CH; 
CH," ^o^ CH; ^ | 
OH 
H0: 
CH. ^CH;OH CH3~ 
C iš T „C— CHOH 
СН; м H СН; 18, | 
он; 


35. (d) : NO —> МО! + e 
Fe** + e? —> Fet 
Fe** = [Ar] 349 
Fe* = [Ar] 3d’ 
w= Ји(п +2) = 3 4-2) 
= 3.87 B.M. 
36. (d) 


nidi 


Three unpaired electrons 


37. (d) 
1000x K ¢ xw 
У хт 
1000 x Ky xw 
Wxm 


38. (d) 


39. (b): AT; = 
and AT, = 


, 0186 _ 
Рат 
AT, = 0.0512 °C 

40. (b) 
41. (а) : А + В —> Products 
Rate = k [А]° [В]? 
From expt. No. 1, 2 =k [0.2]* [0.2]P ilb 
From expt. Мо. 2, 4 = К [0.2]" [0.4]P x 
Dividing eq. (1) and (2), we get 

а p В 
2 К[0.2]* [0.2] l ZH exu 
4 К [0.2]°[0.4] 2 12 
From expt. No. 3, 36 = k [0.6]“ [0.4]P NGC 
Dividing eqn. (2) and (3), we get 
4 HMporp4r 1 Е 
36 0.604) 9 |3 


— Rate law for the given reaction is, г = К [A]? [B]! 


1.86 
~ 0.512 


| 522 


42. (c) : Pure hydrogen is evolved by reacting absolute 
alcohol with Na. 


C,H,OH + Na—> C;H,ONa + 1/2H, 


Ф 
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43. (b): 


CH њ-(О)- NO; UTE jc Qoo 
D на 
(B) 


"ag 
NaNO;/HCI + 
CH; N=NCI 
273-278 K 
(Diazotisation) (C) 


-N,, -HCl 
(Reduction) 


HPO, 


Br Br 
KMnO4, OH 


(Oxidation) 


(E) (D) 


HOOC 


44, (d) 


45. (b) : In this method, the impure metal is made to 
act as anode while cathode is made up of a pure strip of 
the same metal. These electrodes are suspended in an 
electrolyte which is the acidified solution of a soluble 
salt of the same metal. 
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The sum of the number of lone pairs of electrons 
on each central atom in the following species is 
[TeBr¢]*”, [BrE;]*, SNF3, and [Хеб] 

(Atomic numbers: N = 7, F = 9, S = 16, Br = 35, 
Те = 52, Хе = 54) (2017) 
Among Н,, Неј, 11, Ве, Bj, C2, №, O3, and F, the 
number of diamagnetic species is 
(Atomic numbers: H = 1, He = 2, Li 
B=5,C =6,N=7,0=8, F=9) 


3, Be = 4, 
(2017) 


The compound(s) with two lone pairs of electrons 
on the central atom is(are) 
(а) BrF, (b) CIF; (c) Хеб, (d) SF, (2016) 


According to molecular orbital theory, 

(a) СУ is expected to be diamagnetic 

(b) O?* is expected to have a longer bond length 
than О, 

(с) № and № have the same bond order 

(d) Не; has the same energy as two isolated He 


atoms. (2016) 
The total number of lone pairs of electrons in N50; 
is (2015) 


Among the triatomic molecules/ions, BeCl,, N3, 
МО, МОД, O3, SCL, ICE, 15 and XeF,, the total 
number of linear molecule(s)/ion(s) where the 
hybridization of the central atom does not have 
contribution from the d-orbital(s) is 
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e Chemical Bonding 

e Chemical Energetics 

e Тһе p-Block Elements 

e Coordination Compounds 
e Hydrocarbons 

• 


Aldehydes, Ketones, Carboxylic 
Acids and Their Derivatives 


e Compounds Containing Nitrogen 


Q 


uestions from last 3 years (2017-2015) are covered here to give you 
an idea to score high in exam. 


[Atomic number : S = 16, С! = 17, I = 53 and 


Хе = 54] (2015) 
7. When O,is adsorbed on a metallic surface, electron 
transfer occurs from the metal to О. The TRUE 
statement(s) regarding this adsorption is(are) 
(а) О, is physisorbed 
(b) heat is released 
(c) occupancy of Tp of O, is increased 
(d) bond length of O, is increased. (2015) 
Chemical Energetics 
8. An ideal gas is expanded from (рі, Vi, Tj) to 


(рә У» Т) under different conditions. The correct 

statement(s) among the following is(are) 

(a) if the expansion is carried out freely, it is 
simultaneously both isothermal as well as 
adiabatic. 

(b) the work done by the gas is less when it is 

expanded reversibly from V, to У, under 

adiabatic conditions as compared to that when 
expanded reversibly from V, to У, under 
isothermal conditions 

the work done on the gas is maximum when it 

is compressed irreversibly from (р, V5) to (рі, 

V1) against constant pressure p, 

the change in internal energy of the gas is (i) 

zero, ifitisexpanded reversibly with T; = Ту, and 

(ii) positive, if it is expanded reversibly under 

adiabatic conditions with T, # T». (2017) 


(c) 


(d) 


9. The standard state Gibbs free energies of formation 
of C (graphite) and Саона) at T = 298 K are 
AG? [С(атарћно)] = 0 kJ тог! 
ДуС°[Саатопа)] = 2.9 kj mol! 
The standard state means that the pressure 
should be 1 bar, and substance should be pure at 
a given temperature. The conversion of graphite 
[С (атарћне)] to diamond [Cigiamonay] reduces its 


volume by 2 x 1079 m? 


mol". If C (graphite) is 
converted to С(аатопа) isothermally at T = 298 K, 
the pressure at which C(graphite) is in equilibrium 
with C(diamond) is 

[Usefulinformation: 1J=1kg 1026 2, ] Ра= 1kg m 1575 
1 bar = 10? Pa] 

(a) 29001 bar (b) 58001 bar 

(c) 14501 bar (d) 1450 bar (2017) 


10. One mole of an ideal gas at 300 K in thermal 
contact with surroundings expands isothermally 
from 1.0L to 2.0 L against a constant pressure of 
3.0 atm. In this process, the change in entropy of 
surroundings (AS,,,,,) in J K lis (11. atm = 101.3 J) 
(a) 5.763 (b) 1.013 (c) -1.013 (d) -5.763 

(2016) 

11. Match the thermodynamic processes given under 

Column I with the expressions given under Column II. 


Column I Column II 
(A) Freezing of water at 273 K (P) 420 
and 1 atm 
(B) Expansion of 1 mol of an (Q)w=0 


ideal gas into a vacuum 
under isolated conditions 
(C) Mixing of equal volumes of (R) A55, < 0 

two ideal gases at constant 

temperature and pressure in 

an isolated container 

(D) Reversible heating of Hg at (5) AU=0 

1 atm from 300 K to 600 K, 

followed by reversible cooling 

to 300 K at 1 atm 

(T) AG=0 
(2015) 

Paragraph for Questions 12 and 13 
When 100 mL of 1.0 M НСІ was mixed with 100 mL of 
1.0 M NaOH inan insulated beaker at constant pressure, 
a temperature increase of 5.7 *C was measured for the 
beaker and its contents (Expt. 1). Because the enthalpy 
of neutralization of a strong acid with a strong base is 
a constant (-57.0 kJ mol), this experiment could be 
used to measure the calorimeter constant. 


In a second experiment (Expt. 2), 100 mL of 2.0 M 
acetic acid (K, = 2.0 x 10?) was mixed with 100 mL 
of 1.0 M NaOH (under identical conditions to Expt. 1) 
where a temperature rise of 5.6 "С was measured. 
(Consider heat capacity of all solutions as 4.2 J g ! K ! 
and density of all solutions as 1.0 g 117!) 


12, 


13. 


Enthalpy of dissociation (in kJ mol !) of acetic acid 
obtained from the Expt. 2 is 
(a) 1.0 (b) 100 (c) 245 (d) 514 (2015) 


The pH of the solution after Expt. 2 is 
(a) 28  (b)47  (c) 5.0 (9 7.0 (2015) 


The p-Block Elements 


14. 


15. 


16. 


17. 


The colour of the X, molecules of group 17 

elements changes gradually from yellow to violet 

down the group. This is due to 

(a) the physical state of X; at room temperature 
changes from gas to solid down the group 

(b) decrease in HOMO-LUMO gap down the 
group 

(c) decrease in t 0 gap down the group 

(d) decrease in ionization energy down the group. 

(2017) 


The correct statement(s) about the oxoacids, 

HCIO, and HCIO, is(are) 

(a) the conjugate base of HClO, is weaker base 
than ЊО 

(b) the central atom in both НОО, and HCIO is 
sp? hybridized 

(c) НОО, is formed in the reaction between Cl, 
and ЊО 

(d) HCIO, is more acidic than HCIO because of 
the resonance stabilization of its anion. (2017) 


The order of the oxidation state of the phosphorus 

atom in H3PO,, H34PO,, H3PO3, and H4P50g is 

(a) НЗРО, > HPO, > БРОЗ > H4P50, 

(b) H;PO, > НРО; > H4P30, > H;PO, 

(c) НЗРОЗ > НРО, > HPO, > НАР;Об 

(d) HjPO,» НАР;Об > НЗРОЗ > HPO, (2017) 

Among the following, the correct statement(s) 

is(are) 

(a) Al(CH3)3 has the three-centre two-electron 
bonds in its dimeric structure 

(b) BH; has the three-centre two-electron bonds 
in its dimeric structure 

(c) the Lewis acidity of ВСЦ is greater than that of 
AlCl; 

(d) AlCl; has the three-centre two-electron bonds 
in its dimeric structure. (2017) 
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Paragraph for Questions 18 and 19 


Upon heating KClO,in the presence of catalytic amount 
of MnO,, a gas W is formed. Excess amount of W reacts 
with white phosphorus to give X. The reaction of X with 
pure HNO; gives Y and 2. 


18. 


19. 


20. 


21, 


22, 


23. 


24. 


25. 


Ф 


Y and Z are, respectively 
(а) N,O,and HPO, (b) N50, and НЗРО, 
(с) N,O,and ЊЗРО; (d) NO, and HPO, (2017) 


W and X are, respectively 
(a) О; and P406 (b) О; and P4010 
(c) O; and P406 (d) Озапар,Оџ (2017) 


The increasing order of atomic radii of the 

following group 13 elements is 

(а) Al<Ga<In<Tl (b) Ga«Al«In« TI 

(с) Al«In«Ga« Tl (d) Al « Ga« Tl < In 
(2016) 


The crystalline form of borax has 

(a) tetranuclear [B,O;(OH)4]- unit 

(b) all boron atoms in the same plane 

(c) equal number of sp? and sp? hybridized boron 
atoms 

(d) one terminal hydroxide per boron atom. (2016) 


The nitrogen containing compound produced in 

the reaction of HNO; with P4010 

(а) can also be prepared by reaction of P, and HNO, 

(b) is diamagnetic 

(c) contains one N—N bond 

(d) reacts with Na metal producing brown gas. 
(2016) 


Three moles of В,Н; are completely reacted 
with methanol. The number of moles of boron 
containing product formed is (2015) 


The correct statement(s) regarding, (i) НОО, 

(ii) HCIO,, (iii) HCIO, and (iv) HCIO,, is(are) 

(а) the number of Cl=O bonds in (ii) and 
(iii) together is two 

(b) the number of lone pairs of electrons on Cl in 
(ii) and (iii) together is three 

(c) the hybridization of Cl in (iv) is sp? 

(d) amongst (i) to (iv), the strongest acid is (i). 

(2015) 


Under hydrolytic conditions, the compounds used 
for preparation of linear polymer and for chain 
termination, respectively, are 

(a) CH5SiCl; and Si(CH3)4 

(b) (СН,),81СІ, and (CH3)5SiCl 

(c) (CH3);SiCL and CH3SiCl; 
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Coordination Compounds 


26. 


27. 


28. 


29, 


30. 


Among [Ni(CO)4], [NiCL]?, [Co(NH3)4CL]CI, 
М№аз[СоЕс], Na;O, and CsO,, the total number of 
paramagnetic compounds is 


(a) 2 (b) 3 (c) 4 (d)5 (2016) 


The number of geometric isomers possible for the 
complex [Со СЕ] (L = H3NCH5CH5O ) is (201 6) 


The geometries ofthe ammonia complexes of Ni?^*, 

РО“ and 217", respectively, are 

(a) octahedral, square planar and tetrahedral 

(b) square planar, octahedral and tetrahedral 

(c) tetrahedral, square planar and octahedral 

(d) octahedral, tetrahedral and square planar. 
(2016) 


For the octahedral complexes of Fe?* in SCN 
(thiocyanato-S) and in СМ ligand environments, 
the difference between the spin-only magnetic 
moments in Bohr magnetons (when approximated 
to the nearest integer) is 

[Atomic number of Fe = 26] 


In the complex 
(triethyl-phosphine)iron(II), 
Fe—C bond(s) is 


(2015) 


acetylbromidodicarbonylbis 
the number of 
(2015) 


31. Among the complex ions, 
[Co(NH,CH,CH,NH,),Cl,]*, [ССІ (СО), 
[Ее(Н,О) (ОН), ]“, [Ее(МН)(СМ),] , 
[Co(NH,CH,CH,NH,),(NH;)Cl]?* and 
[Co(NH3)4(H5O)CII^*, 
the number of complex ion(s) that show(s) 
cis-trans isomerism is (2015) 

Hydrocarbons 
32. The correct statement(s) for the following addition 


reactions is(are) 


н.с H 
3 Br,/CHCl 
(i) = 2 => MandN 
H CH, 
Нас СНз pr, CHC, 
(ii) E ——— —— 5» OandP 
н H 


(a) O and P are identical molecules 

(b) bromination proceeds through trans-addition 
in both the reactions 

(c) (M and O) and (N and P) are two pairs of 


enantiomers 
(d) (M and O) and (N and P) are two pairs of 
diastereomers. (2017) 


33. 


34. 


35. 


36. 


37. 


Among the following, the number of aromatic 
compound(s) is 


OA AO О 


Ф Q 


Among the following, reaction(s) which gives(give) 
tert-butyl benzene as the major product is(are) 


pr d 
NaOC,H, AlCl, 


HSO BF;-OEt, 
(2016) 
In the following reaction, the major product is 
CH, 1 equivalent HBr 
HC Beds 
CH, CH, 
2 CH 2 
(а) cA Y^ ? (b) HC 
Br 
Pa) ji 
2 
(c) HC Br (d) lico Se Sli 
(2015) 
In the following reactions, the product S is 
H4C 
(i) Оз МН; 
(i Zn, H,O” Zn, H,O i) Zn, НО? А 5 


Н; MN Н; N, 
CO e CO 
SN Ny 


"e (2015) 
The major product U in the following reaction is 


(5 CH, =CH—CH,, H* 
high pressure, heat 
| 
9 Ре HÇ CH, 
(a) o~ 3 (b) cre 


radical initiator, Оз U 
—————93» 


T 


Paragraph for Questions 38 and 39 


In the following reactions, 


Pd-BaSO, 


Сан, “> Сан () Ba 


8 (ii) Н,О,, NaOH, ЊО x 


H,O 
HgSO,, 4,80, 


(i) EtMgBr, H;O 


Сабо (ii) H*, heat 


Y 
38. аы Xis 


OH 
m Су (b) ore 
eC (d) (ој 
(2015) 


39. The major compound Y is 


pon (b) ^N 


e 
"Bon 


Aldehydes, Ketones, Carboxylic acids 
and their Derivatives 


40. Compounds P and R upon ozonolysis produce Q 
and S respectively. The molecular formula of Q 
and S is CgHgO. О undergoes Cannizzaro reaction 
but not haloform reaction, whereas S undergoes 
haloform reaction but not Connizzaro reaction. 

i) O,/CH4Cl, 


@ Р—-----=-»> R 


ii) Zn/H,O 
(CgHgO) 
i) Оз/СН,СІ, 
(ii) К—— S 
ii) Zn/H,O 
(САО) 


MPPclassxi ANSWER KEY НИ 


1. (D 2. (b 3. (b) 4. (а) 5. (d) 
6. (с) 7. (o) 8 (с) 9. (d) 10. (a) 
11.(b) 12. (c) 13. (d) 14. (b) 15. (a) 
16.(b) 17. (a 18. (с) 19. (d) 20. (a,b) 
21. (6,4) 22. (са) 23. (ac) 24. (2) 25. (1) 
26.(4) 27. (а) 28. (d) 29. (b) 30. (c) 


CHEMISTRY TODAY | MAY '18 


pu 


The option(s) with suitable combination of P and 
R, respectively, is (are) 


(a) HC I uc M 
CH, 
(b) HC / and (У 
CH, 
H.C 
(c) / CH; and aeu 
CH, 
HC 
H,G CH; 
а )—CHs and aves 
CH, (2017) 
CH, 


Answer Q. 41, Q. 42 and Q. 43 by appropriately 
matching the information given in the three columns 
of the following table. 

Columns 1, 2, and 3 contain starting materials, reaction 
conditions, and type of reactions, respectively. 


Column 2 Column 3 
NaOH/ Br; 
(II) Acetophenone (ii) Brj/Av 

(III) Benzaldehyde (iii) (СН,СО),О/ 
CH4COOK 


(iv) NaOH/ CO, 


Column 1 
(I) Toluene (i) (P) Condensation 
(Q) Carboxylation 


(R) Substitution 


(IV) Phenol (S) Haloform 


41. Theonly correct combination in which the reaction 
proceeds through radical mechanism is 
(a) (II) Gii) (R) (b) (Ш) Gi) (P) 
(c) (ТУ) (i) (О) (d) (I) Gi) (R) 


42. For the synthesis of benzoic acid, the only correct 


(2017) 


combination is 
(a) (III) (iv) (R) (b) (IV) (ii) (P) 
(c) (ID (i) (S) (d) (1) (iv) (Q) 


43. The only correct combination that gives two 


(2017) 


different carboxylic acids is 

(a) (IV) Gii) (О) (b) (0 (0 (S) 

(c) (Ш) (iii) (P) (d) (II) (iv) (R) 
Paragraph for Questions 44 and 45 


(2017) 


The reaction of compound P with CH4MgBr (excess) 
in (C,H;),0 followed by addition of H,O gives Q. The 
compound Q on treatment with H5SO, at 0 °C gives R. 
The reaction of R with CH34COCI in the presence of 


© 
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anhydrous AlCl, in CH,Cl, followed by treatment with 
H,O produces compound S. [Et in compound P is ethyl 
group] 
(H3C)3C СОБЕ: 
—> QRQ — К —S 


P 
44. The reactions, Q to R and R to S, are 

(a) Friedel-Crafts alkylation and Friedel-Crafts 
acylation 

(b) dehydration and Friedel-Crafts acylation 

(c) Friedel-Crafts alkylation, dehydration and 
Friedel-Crafts acylation 

(d) aromatic sulphonation and Friedel-Crafts 
acylation. (2017) 


45. The products S is 
COCH; 


(a) (H4C)4C. » ^ CH; 


(b) (H3C)3C 


H4C 
(c) "CD 


(d) (H3C)3C OS CH; (2017) 


COCH, 


46. The correct statement(s) about the following 
reaction sequence is(are) 


(i) O; СНСІ,/ 
ELA I уно? Р MOR? em 
NaOH 
Q PhCHjBr ^ 5 


(а) R is steam volatile 

(b) Q gives dark violet colouration with 196 
aqueous FeCl; solution 

(c) S gives yellow precipitate with 2, 4-dinitro- 
phenylhydrazine 

(d) S gives dark violet colouration with 196 
aqueous FeCl, solution. (2016) 


47. 


48. 


49. 


50. 


Positive Tollens’ test is observed for 
H O 


CHO 
To, 
H 
H 
OH O 
(o) e: PES ad "MS 
O (2016) 


The major product of the following reaction 
sequence is 
O 


ore » 


(i) HCHO (excess)/NaOH, heat 
(ii) HCHO/H* (catalytic amount) 


о GO oH 


m per 


Reagent(s) which can be used to mE about the 
following transformation is(are) 


oS p И ON po 
H OH 
— 
—N CN 
COOH COOH 


(a) МАЈН, in (С,Н;),О 

(b) BH; in THF 

(c) NaBH, in CH5OH 

(d) Raney М/Н, in THE (2016) 


The correct order of acidity for the following 
compounds is 


сон сон сон Сон 
ко on 
OH 
OH 
I П Ш ГУ 


(a) I» IL» II IV 
(c) IIIS IV» II 5I 


(b) HI» I» II» IV 
(d) I» III» IV» II. (2016) 


51. 


52. 


53. 


The major product of the following reaction is 


O (i) KOH, H,O 


————— 
(ii) H*, Heat 


(9 9^2 з (d) рае 
У (2015) 


Among the following, the number of reaction(s) 


S 


that produce(s) benzaldehyde is 


I CO, HCl 
—— Ћ а · > 
. Anhydrous AICI4/CuCl 


CO,Me 
DIBAL-H 
> 
Toluene, -78°C 
H,O 


The major product of the reaction is 


H,C CO,H 
yxy NaNO,, aqueous HCl 
= 
CH, NH in 


3 2 


IV. (2015) 


COCI Е 
2 » 
Ш. of Pd-BaSO, 


A (2015) 


Compounds Containing Nitrogen 


54. 


The order of basicity among the following 
compounds is 


NH NH, 
N NH HN 
H,C NH, "RA {2 Н А 
II III IV 
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55. 


56. 


(а) МУ >П>УШ»>] (b) II» I» IV» III 
(c) I» IV» III» H (d) IV » I» II» III (2017) 


The major product of the following reaction is 
H 


(i) NaNO,, НСІ, 0°C 
(ii) aq.NaOH 


(2017) 


The product(s) of the following reaction sequence 
is(are) 


2 (i) Acetic anhydride/pyridine 
(ii) KBrO3/HBr 
(iii) H3O*, heat 
Sls 


(iv) NaNO;/HCI, 273 - 278 K 


(v) Cu/HBr 

Br Br 

(a) а (b) 
Br 
Br 
Br Br 
Br Br Br Br 

(c) (d) 


Br (2016) 
Paragraph for Questions 57 and 58 


Treatment of compound О with KMnO,/H* 
gave P, which on heating with ammonia 
gave Q. The compound Q on treatment with 
Br,/NaOH produced R. On strong heating, 
Q gave S, which on further treatment with 


ethyl 2-bromopropanoate in the presence of 


(0) 


KOH followed by acidification, gave а compound T. 


57. The compound R is 
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58. 


59. 


O О 
NHBr 
(c) NHBr (d) NBr 
O Ó (2016) 
The compound T is 
(a) glycine (b) alanine 
(c) valine (d) serine. (2016) 


In the following reactions, the major product W is 


OH 
, NaOH 
G^ NaNO», HCl 2 
> 


0°C Y 


W 


N=N 
(d) (2015) 
ANSWER KEY 
1. (6) 2. (6) 3. (bg 4 (ad 5. (8) 
6. (4) 7. (6с 48. (abo9. (0 10. (9 
11. (А) — (Rand T), (B) — (Р Q and S), (C) > (P, Q and $), 
(D) > (P,Q, S, and T) 
12. (a) 13. (b) 14. (b,c) 15. (a,b,d)16. (d) 
17. (a,b,c) 18. (a) 19. (b) 20. (b) 21. (acd 
22. (bd) 23. (6) 24. (b,c) 25. (b) 26. (b) 
27. (5) 28. (a) 29. (4) 30. (3 31. (6) 
32. (bd) 33. (5) 34. (b,c,d)35. (d 36. (a) 
37. (b) 38. (0 39. (d) 40. (bc) 41. (d) 
42. (0 43. (0 44. (а) 45. () 46. (b,c) 
47. (a,b,c) 48. (a) 49. (0 50. (a 51. (a) 
52. (4) 53. (0) 54. (d) 55. ( 56. (b) 
57. (a 58. (b) 59. (а) © 
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SECTION 1 (MAXIMUM MARKS : 28) 


This section contains SEVEN questions. 

e Each question has FOUR options (а), (b), (c) and (d). ONE OR 
MORE THAN ONE of these four options is (are) correct. 

e  Foreach question, darken the bubble(s) corresponding to all the 
correct option(s) in the ORS. 

e  Foreach question, marks will be awarded in one of the following 


categories : 

Full Marks : +4 |f only the bubble(s) corresponding 
to all the correct option(s) is(are) 
darkened. 


Partial Marks: +1 For darkening a bubble corresponding 
to each correct option, provided NO 
incorrect option is darkened. 

Zero Mark : 0 If none of the bubbles is darkened. 

Negative Marks : —2 /n all other cases. 

e For example, if (a), (с), and (d) are all the correct options for a 
question, darkening all these three will get +4 marks; darkening 
only (a) and (d) will get +2 marks; and darkening (a) and (b) will 
get-2 marks, as a wrong option is also darkened. 

1. Choose the inappropriate statement(s) regarding 


the following reaction : 


B5Hg 
CY ОН”, H,0, 

(a) Syn addition of -H (from BH;) and -OH (from 
solution) occurs. 

(b) Syn addition of -H (from BH3) and -OH (from 
H,0O,) occurs. 

(c) The product is optically active. 

(d) Addition follows anti-Markownikoff’s 
orientation. 


2. In a 1“ order reaction, amount of the substance 
left after n half-lives and average life of a 1* order 
reaction respectively are 


[A] 1 [4g] 1 
DET Оеп 
(c) A, 144xty5 (d) A , 1.44 x fy 


3. Which of the following statements are correct? 


(a) Each atom has at least one orbital, symmetrical 
about the nucleus. 

(b) Each orbit has at least one orbital, symmetrical 
about the nucleus. 

(c) Number of electrons in Ne having their angular 
momentum equal to zero are four. 

(d) Number of waves made by an electron in an 
orbit is equal to number of orbit. 


KMnO; + gas ‘B’ 


ст» Aq. suspension 

H50, + gas ‘B 

ES of white solid 
Br;-water + gas 'B' а HSO, 
Which of the following reagents can be used as ‘P’? 
(a) O4 (b) Excess Cl, water 
(c) Conc. HNO; (d) HCl 
Na,C,04 + НЊ,80, (А) + Na5SO, 

А 


HO +(X) + (Y) 


Burns with Turns lime 
yellow flame water milky 


Which of the following reactions will give both 
gases (X) and (Y)? 


(a) H35C50, = > (b) FeC,04 = 
(c) HCOONa —L—5. (d) НСООАр —— 


Identify the binary mixture(s) that can be separated 
into individual compounds, by differential 
extraction, as shown in the given scheme : 


Binary mixture | NaOH ag) 
containing 
Compound 1 
and NaHCO3(aq) 


Compound 2 


Compound 1 + Compound 2 


Compound 1 + Compound 2 
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7. 


(a) C.H;OH and C,H;COOH 

(b) CsH;COOH and C;H5CH;OH 

(c) C&;H5CH5OH and Саон 

(д) C.H;CH,OH and C,H,;,CH,COOH 

Which of the following represents the correct order? 
(a) Stability: CH, < CH, — CH, < CH — CH — CH; 


< (СНС 
(b) Stability : CH, < CH;—CH, < CH4—CH—CH, 
< (CH3)3C 


(c) Hyperconjugation : CH; — «CH, — CH, — 
< (CH;),CH — <(CH;);C— 
(d) Basic nature : CH; > NH, > OH > F 


SECTION 2 (MAXIMUM MARKS : 15) 


This section contains FIVE questions. 

The answer to each question is a SINGLE DIGIT INTEGER 
ranging from 0 to 9, both inclusive. 

For each question, darken the bubble corresponding the 
correct integer in the ORS. 

For each question, marks will be awarded in one of the following 
categories : 


Full Marks: +3 /f only the bubble corresponding to the 
correct answer is darkened. 
Zero Mark: 0 /nall other cases. 


А certain mass of a substance when dissolved in 
100 g СН, lowers the freezing point by 1.28 °C. 
The same mass of solute dissolved in 100 g of water 
lowers the freezing point by 1.40 °C. Ifthe substance 
has normal molecular weight in benzene and is 
completely dissociated in water, into how many ions 
does it dissociate in Waters (Ку for H,O and СН; 
are 1.86 and 5.12 K mol ! kg respectively.) 


10. 


11. 


12; 


How many terminal alkynes isomers are possible 
for the formula CH jo? 


How many of the isomeric ketones having the 
molecular formula C;H;;,O undergo iodoform test? 


The total number of carboxylic acid groups in the 
product P is 
o О 
o LOA, p 
2. O; ' 
3. H,0, 


О 


А tetrapeptide has — COOH group on alanine. This 
produces glycine (Gly), valine (Val), phenyl alanine 
(Phe) and alanine (Ala), on complete hydrolysis. For 
this tetrapeptide, the number of possible sequences 
(primary structures) with — NH» group attached to 
a chiral center is 


SECTION 3 (MAXIMUM MARKS : 18) 


This section contains SIX questions of matching type. 

This section contains TWO tables (each having 3 columns and 
4 rows). 

Based on each table, there are THREE questions. 

Each question has FOUR options (a), (b), (c) and (d). ONLY ONE 
of these four options is correct. 

For each question, darken the bubble corresponding to the 
correct option in the ORS. 

For each question, marks will be awarded in one of the following 


categories : 

Full Marks : +3 If only the bubble corresponding to the 
correct option is darkened. 

Zero Mark : 0 If none of the bubbles is darkened. 


Negative Marks: -1 /n all other cases. 


Answer Q. 13 to 15 by appropriately matching the information given in the three columns of the following table : 
Column 1, 2 and 3 contain group reagents, initial colour of the ppt. and confirmatory tests respectively. 


Column 1 Column 2 Column 3 
(I) | H3S in presence of НСІ | (i) | Green ppt. (Р) | Dissolve ppt. in conc. HNO; + Ammonium 
molybdate — Yellow ppt. 
(П) | (NH4)2CO3 in presence | (ii) | Black ppt. | (О) | ppt. + acetic acid + (NH4),SO, — White ppt. 
of NH,OH 
(Ш) | H5Sin presence of NH,OH | (iii) | Yellow ppt. | (R) | ppt. + NaOH + Br; water — Yellow solution 
Acetic acid 
Lead acetate Yellow ppt. 
(IV) | NH,OH in presence of | (iv) | White ppt. | (S) | Dissolve ppt. in aqua regia — Evaporate —Add 
NH4CI water + NH4SCN + acetone — Blue layer 
13. The only correct match for the ion formed in the (a) (IV) (ii) (Q) (b) (IV) (i) (R) 


Ф 


following reaction : 
CrjO2- + 14H* + 6e —> 
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(c) (III) (ii) (S) (d) (III) (i) (P) 


14. The only correct combination for Co** ion is 
(a) (I) (iii) (P) (b) (1 Gi) (О) 
(c) (ID (ii) (S) (d) (I) (iii) (R) 


15. This element belongs to p-block and its oxide is 
used as weed killer or an insecticide or for making 
pyrex glass. The correct match for its ion is 
(a) (ID (i) (R) (b) (I) Gii) (P) 

(c) (0) (0 (О) (d) (1) (i) (S) 

Answer Q. 16 to 18 by appropriately matching the 

information given in the three columns of the following 

table : 

Column 1, 2 and 3 contain relation of atomic radius 

with edge length, packing efficiency or no. of atoms 

per unit cell, respectively. 


Column 1 Column 2 Column 3 
(I) = (i) 52.4% (Р) 2 

2a 
(II) x (ii) 7496 (Q) 1 


(Ш) : Gii) 78% (R) 3 


a 


242 
16. Density of Li atom is 0.53 g/cm?. The edge length of 
Li is 3.5 À. Then the only correct combination for 
the crystal will be 
(a) (ID) Gv) (Q) (b) (0 Gi) (P) 
(c) (0) (iv) (P) (d) (ID) G) (О) 

17. For a crystal lattice edge length is 400 pm and the 
diameter of the greatest sphere fitting into the void 
is 117.08 pm. Then the only correct combination for 
this crystal lattice will be 
(a) (IV) (ii) (5) (b) (ШП) Gi) (R) 

(c) (IV) Gii) (P) (d) (IID) (i) (О) 

18. For the given crystal structure correct combination 
will be 
(a) (Ш) (ii) (P) 
(b) (II) (i) (R) 
(c) (Ш) (i) (О) 
(d) (ID) (i) (S) 


(IV) (iv) 6896 (S) 4 
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SECTION 1 (Maximum Marks : 21) 


e This section contains SEVEN questions. 

e Each question has FOUR options (а), (b), (c) and (а). ONLY ONE 
of these four options is correct. 

e For each question, darken the bubble corresponding to the 

correct option in the ORS. 

For each question, marks will be awarded in one of the following 


categories : 

Full Marks : +3 /fonly the bubble corresponding to the 
correct option is darkened. 

Zero Mark : 0 If none of the bubbles is darkened. 


Negative Marks : —1 /n all other cases. 


A certain dye absorbs light of A = 4530 A and then 
fluorescence light of 5080 À. Assuming that under 
given conditions 4796 of the absorbed energy is 
re-emitted out as fluorescence, calculate the ratio of 
quanta emitted out to the no. of quanta absorbed. 
(a) 0.901 (b) 0.527 (c) 0.725 (d) 1.09 


KI in acetone, undergoes 5,2 reaction with each P, 
Q, R and S. The rates of the reaction vary as 


- 
. 


s 


H3C-Cl ~cl 
(P) (Q) 
O 
Cl 
C] 
(R) (S) 


(a) P>Q>R>S (D S>P>R>Q0 
(c) P>R>Q>S (d R»P»S»Q 


3. Calculate the amount of polythene formed from 
20 kg of calcium carbide from the reactions given 
below : 

Саб, + 2H,O ——3» Ca(OH), + C,H, 
Pd-BaSO, 
HC=CH +H, CH,=CH, 
nCH,=CH, ——> +CH,—CH)}, 
Polythene 


(а) 28g (Б) бұ (с) 9 Ке (d) 64 kg 


4. FeCr;O, (chromite) is converted to Cr by following 


steps : 
Chromite +> Na,CrO, +> Cr,03 — cr 
I, Папа Ш are 


I II ПІ 
(а) Na,CO;/air, A C C 
(b) NaOH/air, A С,А Al, A 
(c) NaOH/air, A С,А Pb, A 
(d) conc. Н,580, А NH4CI C, A 


5. When equal volumes of the following solutions are 
mixed, precipitation of AgCI (K,, = 1.8 x 10 1?) will 
occur only with 
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(a) 10^ M (Ав?) and 10 * M (CI) 
(b) 10? M (Ag*) and 10? M (CI) 
(c) 10°° M (Ag*) and 10% M (CI) 
(d) 107? M (Ag^) and 10? M (CI) 


S—S bond is present in 
(а) 5,027 (b) $04 (c) 8,027 (d) S0 


Identify the incorrect statement among the following. 

(a) Ozone reacts with SO; to give SO3. 

(b) Silicon reacts with NaOH (ag) in the presence 
of air to give Na,SiO3 and H,O. 

(c) Cl, reacts with excess of NH; to give N, and 
HCl. 

(d) Br, reacts with hot and strong NaOH solution 
to give NaBr, NaBrO, and H,O. 


SECTION 2 (MAXIMUM MARKS : 28) 


© 


This section contains SEVEN questions. 

Each question has FOUR options (a), (b), (c) and (d). ONE OR 
MORE THAN ONE of these four option(s) is(are) correct. 

For each question, darken the bubble(s) corresponding to all the 
correct option(s) in the ORS. 

For each question, marks will be awarded in one of the following 


categories : 

Full Marks : +4 If only the bubble(s) corresponding 
to all the correct option(s) is(are) 
darkened. 

Partial Marks: +1 For darkening a bubble corresponding 
to each correct option, provided NO 
incorrect option is darkened. 

Zero Mark : 0 If none of the bubbles is darkened. 


Negative Marks : —2 Іп all other cases. 

For example, if (а), (c), and (d) are all the correct options for a 
question, darkening all these three will get --4 marks; darkening 
only (a) and (а) will get +2 marks; and darkening (a) and (b) will 
get -2 marks, as a wrong option is also darkened. 

If T is the time required by electron in taking one 
round in an orbit, п represents the number of waves 
in an orbit, r represents the radius of orbit, then 
which have the value of 1/2 for 2™ orbit of H and 
4% orbit of He*? 


(a) 20D. (b Dun. 
T (He*) 4(Не?) 
(с) 2209. са) 200 
iHe) 4(Не?) 


For an ideal gas, consider only P-V work in going 
from an initial state X to the final state Z. The 
final state Z can be reached by either of the two 
paths shown in the figure. Which of the following 
choice(s) is(are) correct? 
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10. 


11. 


12. 


19. 


P (atmosphere) 


V (litre) 
(a) ASy _, z = ASx _, y + ASy „у 
(b) wx _,z=Wxy ,y+Wy,z 


(c) wx y 2 = их Sy 
(d) ASy _, y_, z = ASx ү 


The reactivity of compound Z with different 
halogens under appropriate conditions is given 


below: 
monohalo substituted 


OH derivative when X, = 1, 
X 
Q 2 dihalo substituted 
= C(CH,), derivative when X, = Br, 


trihalo substituted 
derivative when X, = Cl, 


The observed pattern of electrophilic substitution 
can be explained by 

(a) the steric effect of the halogen 

(b) the steric effect of the tert-butyl group 

(c) the electronic effect of the phenolic group 

(d) the electronic effect of the tert-butyl group. 


Extraction of metal from the ore cassiterite involves 
(a) carbon reduction of an oxide ore 

(b) self-reduction of a sulphide ore 

(c) removal of copper impurity 

(d) removal of iron impurity. 


For the equilibrium at 298 K : МО (о == 2 МО; 
Со , = 100 ky mol ! and GNo, = 50 kJ mol’. If 5 moles 
of N,O, and 2 moles of NO, are taken initially in one 
litre container then which statements are correct? 
(a) Reaction proceeds in forward direction 
(b) K,21 
(c) AG = -0.55 kJ, AG? =0 
(d) At equilibrium [N5O,] = 4.894 M and 

[NO;] = 2.212 M 


At constant temperature, the equilibrium constant 
(Kj) for the decomposition reaction, NO, == 2NO; 
is expressed by K,- (4x? D) (1- x), where P = pressure, 
x = extent of decomposition. Which one of the 
following statement(s) is/are true? 


14. 


(a) K, increases with increase of P. 
(b) Кр increases with increase of x. 
(c) K, increases with decrease of x. 
(d) K, remains constant with change in P and x. 


For the given aqueous reactions, which of the 


statement(s) is(are) true? 
dilute Н,504 
Excess KI + K3[Fe(CN),] ——————> brownish- 


yellow solution 
[zns0, 


white precipitate + brownish-yellow filtrate 
Qs 
дао, 


colourless solution 
(a) The first reaction is a redox reaction. 
(b) White precipitate is Zn[Fe3(CN)g]; 
(c) Addition of filtrate to starch solution gives blue 
colour. 
(d) White precipitate is soluble in NaOH solution. 


SECTION 3 (Maximum Marks : 12) 


This section contains TWO paragraphs. 

Based on each paragraph, there are TWO questions. 

Each question has Four options (a), (b), (c) and (d). ONLY ONE 

of these four options is correct. 

For each question, darken the bubble corresponding to the 

correct option in the ORS. 

For each question, marks will be awarded in one of the following 

categories : 

Full Marks: +3 /f only the bubble corresponding to the 
correct option is darkened. 


Zero Mark: 0 /nall other cases. 


Paragraph 1 


Aldehydes and ketones react with NH,OH to form 
aldoximes and ketoximes respectively. Configuration of 
these can be determined by Beckmann rearrangement 
as that group migrates which is anti w.r.t. -OH. 


RV i gh Be Um 

В SoH w^ | Гоњ 

R'—C2N—R«ES. y -C2N—R 
он ' 


It is interesting to note that the migration of group is 
completely retentive and no loss of optical activity is seen. 


15. 


16. 


^ ut Вг,/КОН 
CH4CHO + МОН ——» р —— Q——> 


(CH3NH,) (as only product) 


Which of the following statements are correct? 
(a) Oxime P shows geometrical isomerism. 
(b) Q is more basic than R. 

(c) Qis H-C—NH—CH, 


| 
O 


(d) None of these. 
СНз Р HSO, 
H Mm, Pd s 
HCY | 
Ph 


(+) dextrorotatory 
Which of the following is true about product? 
(a) It is also (+) laevorotatory. 
(b) Both (+) (-) forms are obtained in equal amount. 
(c) It is having 'S' configuration for chiral carbon. 
(d) It is having ‘R’ configuration for chiral carbon. 


Paragraph 2 


Tollens' reagent is used for the detection of aldehyde 
when a solution of AgNO; is added to glucose with 
NH4OH then gluconic acid is formed. 


17. 


18. 


Ag’ +е — Ag; Боа = 0.8 V 

C6H1206 + HO —> Gluconic acid (СеН/,07) 
+ 2H* + 22; E9 xq = -0.05 V 

Ag(NH3)3 + е —9 Agi + 2NH ; Ега = 0.337 V 


[Given : 2.303 x = = -0.0591 and 
BE. = 38.92 at 298 K] 
RT 
When ammonia is added to the solution, pH is 
raised to 11. Which half-cell reaction is affected by 
pH and by how much? 
(a) Exa will increase by a factor of 0.65 from Еа. 
(b) Есха will decrease by a factor of 0.65 from Ба. 
(с) E,eq will increase by a factor of 0.65 from Ej. 
(d) Erea will decrease by a factor of 0.65 from Еса. 


Ammonia is always added in this reaction. Which 

of the following must be incorrect? 

(a) NH; combines with Аг" to form a complex. 

(b) Ag(NH3) isa stronger oxidising agent than Аг". 

(c) In absence of NH; silver salt of gluconic acid 
is formed. 

(d) NH; has affected the standard reduction 
potential of glucose/gluconic acid electrode. 


© 
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SOLUTIONS 


T. 


i» 


= А 


"E 


E 


ds 


© 


PAPER - I 


(а, c) : -OH comes from Н,О,, 


H,C H 
S ali at Hs 
CV arise Ch? CE 
ОН T"H 
H 
Enantiomers 
(a, c) : Amount of the substance left after one 


OH 
(Racemic mixture) 
half-life — fal 


ВН; 
ОН”, H,O, 


Amount of the substance left after two half-lives 
BINOS 
22 2 

Amount of substance left after three half-lives 

1 [Ao] [Ag 

297. 12 

[Ao] 


Amount of the substance left after п half-lives = 


: 1 fy _ 
and avg. life (1) — Dp 1.44 x ty 
(a, b, c, d,) 
(a, b, c) : O3, Cl, water and conc. HNO; being 
strong oxidants will oxidise sulphur (present in 
aq. suspension of white solid) into H5SO,. 


(a, b) И Na C,04 + H5SO, ——»5 H35C50, + NaSO, 


A (A) 
H,C,0,4 ——35 H,O +F CO * CO, 


~ (0 
FeC,0, —=—> FeO + CO +С0, 
2HCOONa ——» Na,C,0, + H, 
2HCOOAg —-— Ag + HCOOH + CO, 
(b, d) : 
aq. NaOH 

(b) CeH4COOH + CsH;CH,OH ———— 

1 2 1 (Soluble) 

+ 2(insoluble) 
aq. NaHCO; 


1 (soluble) + 2(insoluble) 
aq. NaOH 


(d) Cg;H5CH5OH + C;H5CH;COOH ————> 
1 2 1(insoluble) 
+ 2(soluble) 
aq. NaHCO; 


l(insoluble) + 2(soluble) 
(a, b, c, d) 
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12. 


(3) " 1000 x К у xw 
э) = Z 
f Wxm 
1 х5.12х 
Бон. поје еи No, 
my X100 
1000 x1.86x w E 
InH,0: 1.40= (ii) 
Mexp X100 


(Since, given that solute behaves as normal in СН, 
and dissociates in water). 

By Eqs. (i) and (ii), 
UO 


= 3.01 
Moxy 1.28 


1.86 _ 
i= 3.01 = 3.0 
Since, solute is 100% ionised, i.e., & = 1; 

Let solute be A,B,, then 


€ 


A,B, = xA* + УВ” 
Moles before dissociation 1 0 0 
Moles after dissociation (1-а) xa ya 
i=1- а. + хо ya i-3 and а=1 
х+у= 3 
ог No.ofions given by solute іп water = 3 
(4): CH;CH,CH,CH,C=CH 
(CH3),CHCH,C=CH, (СН,):СС= CH 
E — Ca CH 


CH; 


. (4): Four isomeric ketones i.e., 


CH,COCH,CH,CH,CH;,CH,COCH(CH;)CH,CH;, 
CH4COCH;CH(CH3); and CH3;COC(CH3)3 undergo 
iodoform test. 


+ (2): 


(4): Following combinations are possible for 

tetrapeptide : 

Val - Phe - Gly - Ala; Val - Gly - Phe - Ala 

Phe – Gly - Val - Ala; Phe - Val – Gly - Ala 
"Сота. on P. No. 83 
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PRACTICE PAPER 


An aromatic compound ‘X’ with molecular formula 

СН 00 gives the following chemical tests : 

(i) forms 2, 4-DNP derivative 

(ii) reduces Tollens’ reagent 

(iii) undergoes Cannizzaro reaction, and 

(iv) on vigorous oxidation, 1, 2-benzenedicarboxylic 
acid is obtained. 

Identity the compound X. 


CHO 
C2H5 CHO 
(a) (b) 
C2H5 
CHO 
COCH; 
(c) (01 (d) 
CH3 СН; 


An excess of AgNO; is added to 100 mL of 
0.01 M solution of dichlorotetraaquachromium (III) 
chloride. The number of moles of AgCl precipitated 
would be 

(а) 0.001 (b) 0.002 (c) 0.003 (d) 0.01 


A certain aqueous solution of FeCl, (Formula mass 
= 162) has a density of 1.1 g/mL and contains 20.096 
FeCl3. Molar concentration of this solution is 

(a) 0.028 M (b) 0.163 M 

(c) 1357 M (d) 1.47 M 


Which of the following reactions can produce 
R—CO-—Ar? 

(а) ArCOCI + H — Ar A, 

(b) RCOCI + ArMgX —> 

(c) ArCOCI + RMgX — 


(d) RCOCL4 H = Ar A, 


Ebonite is 

(a) natural rubber (b) synthetic rubber 
(c) highly vulcanized rubber 

(d) polypropene. 


CHEMISTRY TODAY | MAY '18 


10. 


11. 


12. 


13. 


Exam on 
26th а o7th Мау 2018 


In the following reaction, 

Cr(OH); + OH” + 105 —> CrOZ + H,O + Г 
(a) 103 is oxidizing agent 

(b) Cr(OH); is oxidized 

(c) бе are being taken per I atom 

(d) all are correct. 


The freezing point of a solution containing 0.2 g of 
acetic acid in 20.0 g benzene is lowered by 0.45 °C. 
The degree of association of acetic acid in benzene is 
(Assume acetic acid dimerises in benzene and 
Ky for benzene = 5.12 K kg mol !) 

(a) 94.5% (b) 54.9% (c) 78.2% (d) 100% 


A metal crystallises into two cubic phases, face 
centred cubic (fcc) and body centred cubic (bcc), 
whose unit lengths are 3.5 and 3.0 À, respectively. 
What will be the ratio of densities of fcc to bcc? 

(a) 1.259 (ЫЬ) 2.513 (c) 0.892 (d) 1.862 


Containers A and B have same gases. Pressure, 
volume and temperature of A are all twice that of B, 
then the ratio of number of molecules of A and B are 
(а) 1:2 (b) 2:1 (c) 1:4 (d) 4:1 


Of the following molecules, the one which has 
permanent dipole moment is 


The reaction of CcH5CH = CHCHO with NaBH, 
gives 


(a) CgH5CH;CH;CH;OH 

(c) CgH5CH;CH;CHO 

(d) С6Н5СН,СНОНСН; 
Bimolecular reduction of acetone gives 


(a) diacetoneamine (b) pinacol 
(c) chloretone (d) propane. 


Fraction of total volume occupied by atoms in a 
simple cubic cell is 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(d) = 


Jan V27 
(b) ИЕ (с) m E 


(a) Z 
2 

Which of the following statements is incorrect? 

(a) During №5 formation, one electron is removed 
from the bonding molecular orbital of N3. 

(b) During О; formation, one electron is removed 
from the antibonding molecular orbital of O;. 

(c) During O5 formation, one electron is added 
to the bonding molecular orbital of Op. 

(d) During СМ formation, one-electron is added 
to the bonding molecular orbital of CN. 


Which one of the following statements is not true 

regarding (+) Lactose? 

(a) On hydrolysis, (+) Lactose gives equal amount 
of D-(+) glucose and D-(+) galactose. 

(b) (+) Lactose is a B-glycoside formed by the 
union of a molecule of D-(+) glucose and a 
molecule of D-(+) galactose. 

(c) (+) Lactose is a reducing sugar and does not 
exhibit mutarotation. 

(d) (+) Lactose, C;5H550, contains 8-OH groups. 


Novolac, the linear polymer used in paints is 

(a) a copolymer of 1, 3-butadiene and styrene 

(b) obtained by the copolymerization of methyl 
methacrylate 

(c) an initial product obtained by the condensation 
of phenol and formaldehyde 

(d) a copolymer of melamine and formaldehyde. 


Which ofthe following ions has the least flocculation 
value? 

(a) РОД“ (b) S047 

(c) [Fe(CN)g]- (d) сг 


The oxidation state of chromium in the final 
product formed by the reaction between KI and 
acidified potassium dichromate solution is 

(a) 44 (b) +6 (c) +2 (d) +3 


The order of decreasing ease of reaction with 
ammonia is 

(a) anhydrides, esters, ethers 

(b) anhydrides, ethers, ester 

(c) ethers, anhydrides, esters 

(d) esters, ethers, anhydrides. 


Most of the deodorants contain aluminium salts 
because they 
(a) act as antiperspirants 


21. 


22. 


23. 


24. 


25, 


26. 


27. 


(b) act as antibacterial agents 
(c) mask body odour 
(d) all of these. 


Thereisa sample of 10 volume of hydrogen peroxide 
solution. Its percent strength is 

(a) 3.5096 (b) 4.04596 

(c) 2.50996 (d) 3.03596 


During estimation of nitrogen present in an organic 
compound by KJeldahls method, the ammonia 
evolved from 0.5 g of the compound in KJeldahl's 
estimation of nitrogen, neutralised 10 mL of 1 M 
Н,504. Find out the percentage of nitrogen in the 
compound. 

(a) 56.0% (b) 58.096 (c) 56.5% (d) 58.5% 


An organic compound 'A' having molecular 
formula C,H3N on reduction gave another 
compound ‘B’. Upon treatment with nitrous acid, 
‘B’ gave ethyl alcohol. On warming with chloroform 
and alcoholic KOH, B forms an offensive smelling 
compound ‘C’. The compound ‘C is 

(a) CH;CH,NH, (b CH43CH9N 2 C 

(c) CH3C=N (d) CH43CH;OH 


The number of cis-trans isomers possible for the 
given compound is 


(a) 2 (b) 4 (c) 6 (d) 8 


The major product obtained in Ње 
dehydrohalogenation of neo-pentyl bromide with 
alcoholic KOH is 

(a) 2-methylbut-1-ene 

(b) 2, 2-dimethylbut-1-ene 

(c) 2-methylbut-2-ene 

(d) but-2-ene. 


Among the following compounds, the one(s) that 
gives (give) effervescence with aquous NaHCO3 
solution is (are) 


I. (CH3CO),0 П. CH4COOH 


III. PhOH IV. СНАСОСНО 

(a) I and II (b) I and III 

(c) only II (d) I and IV 

Among the following isomeric amines of molecular 


formula C4H,1N one having the lowest boiling 
point is 


(а) "^ NH; (b) 2— NH — 


(с) «мн ~ (d оме“ 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


3» 


o 


Chemical formula of ‘Red sindoor is 
(a) Pb(NO3); (b) Na;PbO, 
(c) Pb304 (d) PbCl, 
The intermediate obtained in the following reaction 
O 
| (i) NaN3 l 
R—C—Cl i) ROH RNH, is/are 
о (iii) H3O/A 


|| . 
(а) R-C—N—NEZN (0) R-N=C=O 


(c) both (a) and (b) 
Which of the following is isostructural with I; ? 
(a) ICI, Хеб, №5 (b) NO3, ХеЕ,, № 
(с) NH3, NO3, ICI} (Ф) ВН» СО», ICI 


(d) попе of these. 


6000 
For the reactions, A —> B; kı = 1032 8347 
|. 8000 
and Р—> Q; 6 = 1010е 8347 
The temperature at which / = kz is 
(а) 386K (b)221K (с)26К  (d)52K 


Imino acid among these compounds is 

(a) serine (b) proline 

(c) tyrosine (d) lysine. 

Which of the following is not an example of green 

chemistry? 

(a) Catalytic dehydrogenation of the diethanol 
amine without using cyanide and formaldehyde. 

(b) Replacement of CFCs by CO; as blowing agent 
in the manufacture of polystyrene foam sheets. 

(c) Reacting methylamine and phosgene to produce 
methyl isocyanate. 

(d) Replacement of organotins by 'sea-nine and as 
fouling compound in sea marines. 


Ifthe equilibrium constants ofthe following equilibria, 
$0, +50, <= S0, and 250, == 280, + 0, 


are given by Ку and K, respectively. Which of the 
following relations is correct? 


2 1 3 
es] neta] 
1 


(о K, -(4] (d) Ky = (Ку: 
1 


HS, ——3À 56) + Hig; AH? = Xp 
AH;g[H5S(g)] = X2 АН; (Ној = X3 
then, АН; (HS) is 
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37. 


38. 


39. 


40. 


(b) xs - x1 – x2 
(d) Хз — X1 + Xp. 


(a) ху + X - х3 
(c) ху - x2 - Xs 
Phenolic antibacterial used in body deodorants is 
(a) 2, 4-dichlorophenol (b) p-chloro-m-xylenol 
(c) p-chlorophenol (d) p-nitro-m-xylenol. 


At higher concentration, orthoboric acid exists as 
polymeric metaborate species. Its anionic form is 
(a) B207 (b) [BO (ОН), Је 

(с) [BO4(OH)" (d) [ВО 06) 


Which of the following reagents can separate nitric 
oxide from nitrous oxide? 

(a) Sodium nitroprusside solution 

(b) Ferrous sulphate solution 

(c) Nesslers solution (d) Tollens' reagent 


Knowing that the chemistry of lanthanoids (Ln) is 

dominated by its +3 oxidation state, which of the 

following statements is incorrect? 

(a) The ionic sizes of Ln (III) generally decrease 
with increasing atomic number. 

(b) Ln (III) compounds are generally colourless. 

(c) Ln (III) hydroxides are mainly basic in character. 

(d) Because of the large size of the Ln (III) ions, 
the bonding in its compounds is predominantly 
ionic in character. 


In the reaction, 

NaNO, + dil. HCl 
CH;CH,CH)NH) ——>—— 
The product (P) formed is 
(а) CH3CH = CH, (b) CH3CH,CH,0H 
(c) both (a) and (b) (d) none of these. 


Р + №. 


ASSERTION AND REASON 


Directions : In the following questions (41-60), a statement 
of assertion is followed by a statement of reason. Mark the 
correct choice as : 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion : If standard reduction potential for the 


reaction, Ag’ + е — Ag is 0.80 volt, then for the 
reaction, 2Ag* + 2е — 2Ag, it will be 1.60 volt. 
Reason : If concentration of Ag" ions is doubled, its 
standard electrode potential is also doubled. 


42. 


43. 


45. 


46. 


47. 


48. 


49. 


50. 


5]. 


52. 


Assertion : PbO, is a powerful oxidising agent, it 
evolves O, gas on reaction with conc. H5SO,. 
Reason : Due to inert pair effect, +2 oxidation state 
of Pb is the most stable. 

Assertion : TI^* acts as an oxidising agent. 


Reason : Tl* is more stable than ТІ?* due to inert 
pair effect. 


. Assertion : А(ОН)з is amphoteric in nature. 


Reason : Al — O and O — H bonds can be broken 
with equal ease in А(ОН)з. 


Assertion : [CoFg]^- ion shows magnetic moment 
corresponding to three unpaired electrons. 
Reason : It undergoes d sp?-hybridisation. 


Assertion : The mobility of sodium ion is lower 
than that of potassium ion in aqueous solution. 
Reason : The ionic mobility depends upon the 
radius of the hydrated ion. 


Assertion : Ionic radii of Ta and Nb are same. 
Reason : The lanthanide contraction cancels almost 
exactly the normal size increase on descending a 
group of transition elements. 


Assertion : When KI solution is added to AgNO; 
solution, negatively charged sol results. 

Reason : It is due to preferential adsorption of 
iodide ions from the dispersion medium. 


Assertion : The thermal stability of hydrides of 
carbon family is in order : 

CH, > SiH, > GeH, > SnH, > PbH, 

Reason : E - H bond dissociation enthalpies of the 
hydrides of carbon family decrease down the group 
with increasing atomic size. 


Assertion : Esters which contain o-hydrogens 
undergo Claisen condensation. 
Reason : LiAIH, reduction of esters gives acids. 


Assertion : trans-Pent-2-ene is polar but trans-but-2-ene 
is non-polar. 
Reason : The polarity of cis-isomer is more than 
trans-isomer. 


Assertion : For the Daniell cell, 

Zn | Zn?* || Cu** | Cu with Ej = 1.1 V, the 
application of opposite potential greater than 1.1 V 
results into the flow of electrons from cathode to 
anode. 

Reason : Zinc is deposited at anode and Cu is 
dissolved at cathode. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


Assertion : Froth floatation process is based on the 
different wetting nature of ore and gangue particles. 
Reason : Mustard oil is used as frother in froth 
floatation process. 


Assertion: When СО; is passed through an aqueous 
solution of sodium picrate, picric acid gets precipitated. 
Reason : Carbonic acid is stronger acid that picric acid. 


Assertion : If an electron is in 4p-orbital, then 
possible values of quantum numbers are n = 4, 


l= I, m = 0, #1, ands=£>. 


Reason : The second shell is a combination of 
one s, one p and one d-subshell. 


Assertion : On dilution, the equivalent as well as 
molar conductivity of solution increases. 

Reason : With dilution, the number of current 
carrying particles per cm? increases. 


Assertion : The second ionization energies of 
23ү, "Cr and РМп are in the order V < Cr < Mn. 


Reason: Ionization energies show a regular increase 
along a period with increase of atomic number. 


Assertion : 10,000 molecules of CO; have the same 
volume at STP as 10,000 molecules of CO at STP. 
Reason: Both CO and CO; are formed by combustion 
of carbon in presence of oxygen. 


Assertion : (CH3)3 C — Br and CH43CH;ONa react 
to form (CH3)3C — O — СЊСНз. 

Reason : Good yields of ethers are obtained when 
tert-alkyl halide are treated with alkoxides. 


Assertion : Cycloalkenes decolourise the purple 
colour of dilute and cold KMnO, and red colour of 
bromine in carbon tetrachloride. 

Reason : Cycloalkenes undergo the electrophilic 
addition reactions which are characteristic of 
alkenes. 


SOLUTIONS 


1. 


(a) : Since compound ‘X’ forms 2, 4-DNP, so 


it must be an aldehyde or a ketone. Since, it reduces 
Tollens' reagent, it must be an aldehyde. Since, on 
oxidation it gives 1, 2-benzenedicarboxylic acid, it 
must be an o-alkyl substituted benzaldehyde. Thus, the 
compound is o-ethylbenzaldehyde. 


2. 


(a) : The complex is [Cr(H5O)4CL CI. It ionises as : 


[Cr(H5O)4CL ]CI MEE [Cr(H50)4CL]* + СГ 


1 тоје 1 тоје 
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Thus, 1 mole of the complex produces 1 mole of Cl ions 
and hence will precipitate out 1 mole of AgCl. 

Now, 100 mL of0.01 M complex solution contains moles 
of Cl” = 101.100 = 0.001 mole and will precipitate 
out 0.001 mole of AgCl. 

3. (с): 20% FeCl; solution means 100 g of solution 
contains 20 g of FeCl3. 


UE. - 0691 mL 
1.1 g/mL 


2 
Moles of 20 g of FeCl; = => = 0.1234 тоје 


Volume of 100 g solution = 


Molar concentration of solution 
|. 0.1234 


= ————x]1000 = 1. 

90.91 б pao M 
4. (d): ArCOR can be prepared by the combination 
of ArH + RCOCI and not by ArCOCI + RMgX because 
here the ArCOR formed will further react with RMgX 
to form 3? alcohol, ArC(OH)R; as the final products. 
RCOCI + H— Ar Ph AIC урсо Ar НОЈ 

Aromatic Ketone 
5. (с): Ebonite is a hard highly vulcanized rubber, 
containing 20-2596 sulphur. 


6. (d) 

7. (a): Given : w, = 0.2 g, wy = 20 g, АТу= 0.45 °C 

HOURS УН 1000 5.12x 0.2 
w,xM 20x M 

M observed) = 113.78 (acetic acid) 


As acetic acid is dimerises in benzene, so, 
2CH4COOH == (CHCOOH), 


Before association 1 0 
After association 1- & 0/2 


AT, = = 0.45= 


(where o is degree of association) 
Molecular weight of acetic acid = 60 
. Normal molecular mass 
~ Observed molecular mass 


M (normal) a 
——————— =1-a+—= 
M tobserved) 2 
60 i-a >. 020.945 or 94.596 
113.78 2 


21 X At. mass 
8. (а): Density of fec = —_—_,— 
N,Xa; 


Z, X At. mass 
Density of bcc = ————— — — 


5 (ii) 
N; Xa 
On dividing eqn. (i) to (ii), we get, 
3 
die Za 
ьс 2; a; 


o 
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For fcc, 21 = 4 an =(3.5 x 1078)? 
For bec, 2) = 2; a = (3.0 x 1075)? 
d fec _ 4x(3x 1078)? 
dhee 2x (3.5 x 1078)’ 
9. (b): For gas A, 
P, -2P, V =2V,T, 
For gas B, 
P,=P,V,=V,T,=T 
According to ideal gas equation, 
BY, __ Њу; 
n RT, n njRT, 
2P x2V Е PxV 
mRXx2T njRT 


=1.259 


2Т 


2 1l nm 
— == —=2:1 
m mmm 
10. (с): vi + 0 but SiF4, BF, and PF; are 
(c) MAIN u 4 BF3 5 
F A F 


symmetrical molecules thus, = 0. 


11. (a): Normally NaBH; as well as LiAIH4 reduce 
only —CHO group without affecting carbon-carbon 
double bond, however when it is present in conjugation 
with benzene ring and aldehydic group, it is also reduced 
along with the reduction of — CHO group. 

сенасн = CHCHO 2%, CH. CH, CH,CH,OH 


OH OH 


12. (b): 2(CH3),C=O (он) (СНЭ)2С — C(CHs)2 
Acetone 2, 3-dimethylbutane-2, 
3-diol (pinacol) 
Since, two molecules are reduced to form a single 
compound, it is known as bimolecular reduction. 
13. (d): In simple cubic arrangement, 


no. of atoms per unit cell = DN -1; a=2r 
Packing fraction 
_ Volume occupied by one atom 


Volume of the unit cell 


E) a 
_3 3 л 
a (275 6 


14. (c) : О, : (615)2 (6%15)2 (02s)? (с*25)? (o2p,)" 
(л2р,2 = пору") (1*2p, ES m*2py') 

О : (615): (о*15)2(025)? (o*2s)(o2p;)" (пар, 2p?) 
= (n*2p,? = п*2ру!) 


CH,0H H OH 
О. 
8, 08 Нон OH HNI 
. (0): 
H OH H H H H о ОН 
Н OH CHOH 
(Glucose unit- (Galactose unit- 
reducing sugar) non-reducing sugar) 
(Lactose) 
All reducing sugar shows mutarotation. 
16. (c) 
I7. (€): [Fe(CN)g] 7 has the highest charge therefore, 


it has minimum flocculation value. 
18. (d) H K5Cr;0;7 + 6KI + 78504 => 4K5SO0,4 + 
Cr2(SO4)3 + 7H,0 + 3L 

Oxidation state of Cr in Cr?(SO4); : 

2x- 6-20 

х= +3 
19. (a): On the basis of electronegativities of the 
group attached to the carbonyl carbon, the reactivity 
follows the order : Acid chloride » acid anhydride » 
acid ester » acid amide. Ether is almost unreactive. 


20. (b): Aluminium salts present in deodorants act 
as antibacterial agents. 


2i; (d) n [H50, — H,O + 
2H50, — 20 + O5 
22.4 litre at N. T.P. 
22.4 litre O, at N.T.P. obtained by 68 g of H203 


1 
5 02 х 2 


10 litre Оз а N.T.P. obtained by E x10 


= 30.35 g of H,0, 
Now, 1000 mL of H5O, solution contain H5O; = 30.35 g 
100 mL of H5O; solution contain H203 


= 2029 1003159594 
1000 
22. (a): 1M of 10 mL H5804 = 1 M of 20 mL МН; 


Now, 1000 mL of 1 M ammonia contains 14 g nitrogen. 


14 x20 
20 mL of IM ammonia contains — EU g nitrogen 


14x 20x 100 
Percentage of nitrogen = — — — —— = 56.0% 
1000 x 0.5 
os, (yg A еа BO неон 
(C2H3N) Carbylamine 
reaction _, Offensive 
smell (C) 


Given reactions indicate that B has 1°-NH, group and 
thus A, C,H3N, should be CH3C = N. Hence, C should 
be СНАСНЖС because of its fouling smell. 


CH,C=N Reduction, CHCH NH 898, cu cua Ё 
(B) 


(4) 
24. (a): Triplebond does not 
show geometrical isomerism. 
Only one double bond in the 
given compound will show а 
geometrical isomerism. с 
CH3 Br 


| 
CH, KOH (alc.) 


25. (с): НС 


CH; 
CH; 
1,2-methyl shift 
> 


А 
H3C CH, 


CH, 


26. (a): (CH3CO),0 reacts with H5O to produce 
acetic acid (СНзСООН). Thus, both (CH43CO)50 and 
CH3COOH give effervescence with an aqueous solution 
of NaHCO3. 


27. (d): Tertiary amines have low boiling points due 
to absence of hydrogen bonding. 


28. (c) 
i 1 
= + es 
29. (c): R uc ap ND 
ROH 


Ny? R-N=C=0 ioa R-NH 


on 


30. (a): I; ion is linear. 
P. I 


ІСІ», XeF, and №; ions are also linear. 


31, @ik = 
_ 6000 8000 
108 е 8347 = 1019. 8.347 
10 2000 
10. мат 
10° 
2000 2000 
= 2.303log 100 = = T= =52K 
8.34 T 2.303x2x8.34 


32. (b): Proline contains imino (secondary amino) 
УМН group, hence it is an imino acid. 


33. (c) : Reaction of methylamine and phosgene to 
produce MIC (methyl isocyanate) is not an example 
of green chemistry. 
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34. (a) + 50+20 = 503 
_ __[503] NU 
[SO, ][O; ]? 
2803 — 250, + O5 
SO; [O 
Thus, K _ [802] [02] (ii) 
mE 
From eqn (i) and (ii), we get 
2 
1 1 
= К,=— or (a. 
Е K? Kı 
35. | AH? = АН} (products) – AH? (reactants) 


AH ° = AH;(HS) + AH; (H) - AH; (H5S) 
X|j-7XtX34-X2 

х= х tX- X3 

36. (b): p-Chloro-m-xylenol is phenolic antibacterial 
deodorant. 


37. (c) : 3B(OH)3 == H30O* + 
Orthoboric acid 
38. (b) 


39. (b): Ln (III) compounds are generally coloured 
due to partly filled f-orbitals which permit f-f transition. 


40. (b): CH4CH;CH;NH, Smo — 

CH3CH,CH,OH + №, 
(Р) 

41. (d): Standard reduction potential of an electrode 

has a fixed value and does not affected by concentration. 

42. (a) 43. (a) 44. (a) 


45. (d): [CoF,]* :x deca un 
3d 


co" Gf ПАТИ С) CE TJ 


F ionis a weak field ligand and does not cause pairing 
of electrons. 
(Сове)? : : 


TAT m E ae Oo 


Se a 
sp^d?-hybridisation 


[B3O4(OH)4]  H5O 


Polymeric metaborate 


[CoEg]^- ion is highly paramagnetic in nature and 
magnetic moment corresponds to four unpaired electrons. 
46. (a) 47. (a) 

48. (d): When KI solution is added to AgNO, solution, 
positively charged sol results due to adsorption of Ag* 
ions from dispersion medium. 

When AgNO; solution is added to KI solution, the 
precipitated silver iodide adsorbs iodide ions from the 
dispersion medium and negatively charged sol results. 


o 
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49. (a) 
50. (c): 
51. (b): The vector sum of all polar bonds in 

trans- pent-2-ene, is not zero while in trans-but-2-ene 
it is zero. 


On hydrolysis of esters, acids are formed. 


CH,CH,-C-H CH,-C-H 

H—C—CH, H—C—CH, 

trans-Pent-2-ene trans-But-2-ene 
(u#0) (u=0) 


52. (b): On applying external voltage greater than 
1.1 V in the Daniell cell, current flows in the reverse 
direction, i.e., electrons flow from cathode (Cu?*/ Cu) 
to anode (Zn/Zn?*). The reverse reaction takes place as, 
Zu + Cu—> Zn + Cu 


3. (c) : Pine oil is used as frother which wets ore 
2 whereas gangue particles are wetted by water. 


54. (d) 


55. (c) : Second shell (n = 2) is a combination of one 
s- and one p-subshell, but it does not contain d-subshell. 


56. (c) : On dilution, the number of current carrying 
particles per cm? decreases (and hence specific 
conductivity decreases). Лед and Лу increases because 
increase in volume of the solution is much more than 
decrease in specific conductivity as, 

Aeq = Sp. conductivity x volume. 

57. (d): The correct order of second I.E. is 

By < Mn < 24 Cr. Cr after losing one electron has half 
filled stable configuration 34? from which removal of 
second electron is difficult. 


58. (b): Equal number of molecules have same 
volume at STP because 22400 cc of any gas at STP has 
Avogadros number of molecules. 

59. (d): (CH3)3CONa and CH3CH>Br react to form 
(CH3)4C — O — CH,CH; because good yields of ethers 
are obtained when primary alkyl halides are treated 
with bulkier alkoxide. 


$ CCl, 
60. 9): C + Br, Sus Br 
Cyclopentene B 
r 
1,2- Dibromocyclopentane 
H 
KMn0 јад) 
+ [0] => 
Cyclopentene OH 
OH 


Cyclopentane-1,2-diol 


Both the reactions are electrophilic addition reactions 
of alkenes. 
ФФ 
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Temperature, relative humidity, pressure and chemical 
constituents all exert a modifying influence on the 
compounds. They just try to adapt to new conditions 
just like living beings. Stability plays a key role, after all 
steps move towards more stable state in thermodynamic 
sense. In this context, thermal decomposition is 
a significant area, both in organic and inorganic 
chemistry. 

Be?* ion has very high polarising power. It polarises 
CO? ion to such an extent that BeCO; has high degree 
of covalent character or low lattice energy. On the other 
hand, BeO has high lattice energy owing to small sized 
ions. This difference in lattice energy between BeCO; 
and BeO acts as the driving force in their thermal 
decomposition. Practically, BeCO4 decomposes even 
under room temperature. It appears as if BeCO3 is eager 
to move towards BeO, which has higher lattice energy. 
Thermal stability of group-2 carbonates changes as : 
BeCO3 < MgCO; < CaCO; < SrCO; < BaCO; 

In a similar way, you easily understand the following 
observations : 


O Thermal stability of group-1 carbonates : 
Li¿CO; ===> 11,0 + CO, 
NaCO; is stable to even red heat. 
O Thermal stability of group-1 hydroxides : 
мон > 14,0 + ЊО 
NaOH is stable to heat. 
Similarly, thermal stability of hydroxides increases as 
for group-2 : 
Ве(ОН), < Mg(OH); < Са(ОН), < Sr(OH), < Ba(OH); 
Decomposition is also observed in nitrates : 
LINO; > Li0 + NO, + О, 
NaNO; —4> NaNO, + О, 
A possible explanation can be : Li,O has high lattice 
energy but Na5O is thermally less stable. Poor thermal 
stability of Na;O is also reflected in the reaction : 
NaO —2 М№а,О, + Ма 
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(THERMAL DECOMPOSITION) 


Mukul C. Ray, Odisha 


This is also the reason why on heating in air Na forms 
Na,O, but Li forms 150. 
Mg(NO3), and Pb(NO); behave like LiNO3, Be(NO3)5 
however, on heating at 125 °C forms basic beryllium 
nitrate. 

Be(NO;); —^> [BegO(NO3)6] 
Complexing ability of Be is responsible for this pattern. 
Thermal decomposition in organic compounds are 
also very common, particularly in carboxylic acids. 
B-keto acids undergo decomposition in acidic medium 
even at 25-30 °C. 


O 
|| || H4O* 
CH; C=C COH 


25-30°С || 


CH,— C— CH, 
The compound, however, resists thermal decomposition 
in basic medium. This implies presence of acidic proton 
is necessary for the decomposition, which involves a 
cyclic transition state. 


H УН o 
VY QD 
+ 
С С Ca NS 
a L BT cH. "cu, 2 
3 
| tomers 
O 
E 
М. 
CH; “сн, 


B-diacids, В-суапо acids, B, y-unsaturated acids also 
undergo similar decomposition. 
COOH 


COOH 


| 
CH,—CH — CH, — C — OH -4>CH,=CH — CH, 


There are few compounds, which undergo spontaneous ketone, probably because formation of anhydride would 
decompositions. You prepare them and they just have lead to a larger ring. 


decompose. Following are three such compounds. О 
Carbonic acid is a very common example. CH, — COOH | 
О О О "d Уо 
i || || e | 
C C C N SQUE с=0 
ној “он ној “осн, ној “н, ОУ ФА 
There is one thing common : Ап acid functional group CH= eH = COON (CH,CO),0 
whose -CO- is also a part of another acid or acid | — 3006 > O + CO; 
derivative functional group. CH, — CH, — COOH 


When you have two acid derivative functional groups, Many such thermal decompositions are part of your 
sharing one -CO- group, the compound is thermally syllabus. 


stable. Examples are : NH,Cl—oO NH; + HCl; PtCl,—4> Pt + CL 
n n Ag;O –8 Ag + Op; HgO – Hg + 0; 
ZN AN Ni(CO), — Ni + CO (Mond's process) 
H4CO OCH; HN (Urea) NH, Til, 45 Ti + I; (Van-Arkel method) 


(Dimethyl carbonate) 
In all the above decomposition reactions, formation 
of CO, is the driving force. 
1, 5-dicarboxylic acid when heated to 300 °C in presence 
of acetic anhydride gives cyclic anhydride. Under similar 
conditions 1,6-dicarboxylic acid prefers to give cyclic 
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the examinations. 


CONCEPT 
ВООЗТЕК 


i па тата ит на и 
Hello! This is my immense pleasure to present this article which is completely based on some minute details of ORGANIC REAGENTS 

controlling the mechanism of ORGANIC CHEMISTRY. It is my long teaching experience that has enabled me to understand the 

necessity of the functions of these reagents as per competitive examinations are concerned. Keep practicing and all the best for 


* Arunava Sarkar 5 


A FEW SELECTIVE REDUCING AGENTS 


Maximum of these reagents we have discussed earlier. 
Here, we are trying to cluster all the reagents with their 
functions and mechanisms. 


SnCl; + HCI 


It is a milder reducing agent. 
SnCl, + 2HCl > SnCl, + 2H* + ге“ 


Two very important reactions under this reagent : 
O Reaction with alkyl enu (R—C=N): 
2R—-C= NH gg C= N 20R—C=Ni 
Ww) Je 


2R— C —NH 
Е А е Oi а 
E snai? l” 1 + SnCl, 
= 
Hj: 
+ 
2R — CH — NH, —> 2R — i CNH, 
| 
io-H о2н 
Hs -2NH, 
2R — CHO 


This is known as Stephen's reduction. 


O Reaction with diazonium salt (Benzene diazonium 
саи 


Ph — NF =Ñ (65 Ph- N= 


fess N— ARCU 


Ph — N — N — H 8 > ph — NH— NH, 


N'/—— Ph —N—N^ 
VU 


TICl3 + H20 
This is an electron transfer reagent. 
Comparatively, milder and selective reducing agent. 
Ti?* > Ti +e 
Some most famous reactions shown by this reducing 
agent are as below : 


O Reduction of nitro group : 


R TiCl; + H,O R 
„>“ Хо 3 + Hy p 29 
2 2 


Mechanism : 


R 
1 
a О = 


Overall this reaction is called to be reductive hydrolysis. 


*Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 
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O There is another example which is known as 
reductive elimination. 


О О 
LG та 
2 
вож" 


Tautomerism | 


O 


O Selective reduction : The best example of this 
category is selective reduction of a particular ene 
of the diene-dione or selective reduction of ene of 
the ene-dione. Let us take the following example : 


O 
TiCl 
Ho 2 
O O 


Mechanism : 
eo? 
EL: 
eum k РДЕ 
O 
|- H 
OH C o` 
T | HO—H 
automerism 
О 
О O 
O 


FeSO, + NH4OH 
This is a milder and selective electron transfer reducing 
agent. 
Working medium — Basic medium 
O Selective reduction of aromatic nitro group to the 
aromatic amino group in presence of the other 
reducible groups. 


FeSO, 


CHO 
e.g» (or  NHOH^ 
NO, 


NH, 
Fe2+ ———> Без“ + e 


This electron transfer will reduce the nitro group preferably. 


о о" o7 
+ ~ ж ~ "Td 
um Спа cas 
07 o; o7 
: 


OH 


e AL 
Е Аг — Lb < Ar — N 


Ar—N— 9а © HOH Ar — m (н 


Wo 


Phosphine Derivatives : Ph3P and (EtO);P 


We have seen the better use of Ph3P : In Wittig reaction. 
It converts the carbonyl group into an alkene moiety. 
Some of the important reactions are as below : 


O Conversion of epoxide to alkene : 


O 


Mechanism : 


PPh; 


TE 


O Formation of Nitrene : From nitro compound. 


7 


о PPh, 


P(OEt) 

HPs | [O~ P(OEt); 
R—N P(OEt); —> R — NA 
Né “o 


R—N lane: BORt), 420805 : P(OEt); 


Ee — Ñ: + O=P(OEt); 


(Nitrene) 


= an + O=P(OEt), 


Now, this nitrene can be used for ring closure purposes 
in many cases. For example : 
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N Ph 
у: 
CL N^ (mop NA 7Ph 
NO, (Nitrene 
formation) 


m closure 


Ce 


Фе: 


N— Ph 


O Formation of singlet oxygen : 

Triplet oxygen is -G — Q- represented by ?O;. Singlet 
oxygen is Q— О represented Бу !O;. Singlet oxygen 
(which is required in Diels-Alder and other reactions) 
can be prepared by the treatment of (EtO)3P with Оз. 


(EtO);P:/ O I 7—65 (HO) PEO 
O° 47 (o) P =O hid 0—O 
Singlet 
P + HI + H20 and P + I, + СНзСООН 
It is a very useful reagent usually used for the following 
purposes : 


(1) Hydrogenolysis of alcoholic hydroxyl group. 
(2) Hydrogenation of pd which is a(alpha) to 


the carbonyl group. This is one of the best methods 
for the preparation of а-апипо acids. Some common 
examples are : 


о О 
~ O P+HI 
n^ Deren, Ph 


ü : 
N H,O NS 
Azlactone 4 
ои“ 
COOH MD 
Ph OH «— — Ph 
m N= 
|| 
СООН 
PhCH, — CH 
—>Ph — CH, — CHCOOH 
^ i —H 
HN —C—H 
WV a 
|= o 
Ph — CH, — | Ph — CH, — CH — COOH 
NH, HN C—H 
Phenylalanine S4 Not 
T / 
HC—O—H Gaui H 4H 
| > CO, + H,O 
work up 


© 
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Me. n 
Р +1, 
—— => Ph — € — СООН 
COOH “CH,COOH” COOH | 


Boiling Ph 


Benzilic acid Diphenyl acetic acid 


О 


og OA 


TT and Мавн, 
МАЈН, and NaBH, and their comparative study : 


Both these reagents follow similar mechanism for 
reduction and that is 'hydride' transfer mode of 
preparation of both the reagents is also similar. 


+ 
LiH + AIH, —> LiAlH, 


NaH + BH; —» NaBH, 
Reduction is carried out by the anionic part and 
therefore it is understandable that these attacking 
parts are nucleophilic and hence the attack is usually 
carried out to the polarised multiple bonds like 


С=0,— С=0, — N-0O, — C=N —, etc. The 


funda is hydride transfer takes place to the more positive 
atom. This is the sole reason why LiAIH, and NaBH, 
cannot reduce non-polarised multiple bond. 

Now, though I have discussed the mechanism of hydride 
transfer several times earlier, but let us take the glimpse 
of reduction by LiAIH, once to understand a few things : 

H 
Nc 20 + HE A H Li Du Un. 


dA CES 


i 
Aro AL ни 
H O 
Ke 
two more (>-0) ,Al Lit—> 4%—ОН + АКОН), 
H H + ПОН 
acidification 


COH 
H 
Now, some key points about the mechanism : 


(1) The first step here is the fastest step and with the 


progress, rate of reaction decreases because -I effect of 
alkoxy groups oppose the loss of H ion. So, obviously 
the last step is the rate determining step. 

(2) Steric hindrance is also a key factor for the 
subsequent decrease in the rate of the reaction. 

(3) For every mole of ДАЈН,, 4 moles of ketones are 
required. 

Now, if you go through the mechanism of NaBH, 
reduction, then you will find that the basic scheme of 
the mechanism is exactly same but the twist is while 
using NaBH,, the first step is found to be the rate 
determining step. 

Well, now we would try to explain this scenario. Suppose 
the metal hydride is MH3. It is a Lewis acid which gives 


МН,. After the reaction with first carbonyl group, it 
H 


gives R — О x im H. Now, two types of effects 


H 
can be seen here : 
Effect 1 : 

H 


R— dear H 
H 
It is the electron withdrawing effect of the oxygen atom 
and this effect lessens the hydride transfer. 
Effect 2: 
| 


УМ и Ó о: +H 

H 
It is the mesomeric effect which helps in the release 
of H . Now, in case of LiAIH, effect 1 operates and in 
case of NaBH, effect 2 operates. Reason is simple, due 
to the smaller size of boron, overlapping takes place 
effectively and mesomeric effect prevails strongly. 
But, due to comparatively larger size of Al, effective 
overlapping does not take place and —I effect strongly 
prevails here. 


Ма;503 and Н;503 
It is a comparatively less used reducing agent. Reduction 


through electron pair donation get initiated by sulphur 
atom. 


O Reduction of benzene diazonium salt : 


+ Na,SO 
Ph NEN a,SO3 Addu "Ll на 


Ph — NH — NH; 


H,O 
— 


Mechanism : 


Ph — N — NH — 505 — ——» 
T= 995 hydrolysis 


(-2HS0j) 


Ph — NH — NH, 
Phenyl hydrazine 


O Reduction of p-benzoquinone : A famous one : 


HSO; 
O О => wo \-on 


p-Benzoquinone Hydroquinone 
Mechanism : 
fis 
HAAN €) 
(from one O НЕ x: 
H5S04) 
oy 


(this H* can be used to 
protonate another molecule) 


у OH 
H,O | 
wo уон «но O— $—O 
(-Н,50,) | 
О 


Equation wise this reduction can be shown as below : 
Equation 1 : 

SO$ + Н.О ——> 804 + 2H* + 2e 
Equation 2 : 


o-( јео + 2H* +2 —— > но-( Уон 


Net equation : 


o-( јео + 503 + H0 not \- OH + 507 


О 8032" is also capable of reducing peroxide 
compounds. Mechanism of the reaction can be 
id. as eon 


Oo 
ji n | 
коо ^s =O —>R— О + (Y. $—o 
^ I$ | 
on О 
Se 


So, the funda is ex zm) group will be converted 


О 
to —OH group. id 


© 
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СНЕМОТВУ MUSING 


1. (b): q=mxc, x AT (for combustion of benzoic acid) 


0.316 x 3227 
— LT = me, X3.24 
122 
0.316 x 3227 
„=== = 2,58 КЈ/ С 
122 x 3.24 
For banana slice; q = mc,AT 
q = 2.58 x 3.05 
= 7.87 kJ per 2.502 о banana 
7.87 X125 
Heat produced by 125 g banana = ——_—_— 
2.502 
393.18 


kcal = 93.97 kcal 


—393.18kJ- 
4.184 


* Ф 
2. (а): С ХО унон ND, OH, 
А -H* 
-HjO À 


cl—— Pt 


3. (d): In compound (B) 2 y 


Cl 
2 = 2 +y =2x 


2=Х42 = 2.32 x 1.414 = 3.28 Å 


2 


4. (a): 
A 
Salt (X) 
H5SO, 
H;PO,+ PH, <4 — 2H;PO, + BaSO, 
(A) Oxoacid(Y) 
H,P,0, 
AC 
H;PO, GA | *C/A 
(А) 6; 
ФА НРО; 


5. (d): Ihe third reaction generates an aromatic 
ion, thus it is most stable. The first reaction generates 
a simple ion, while the second reaction gives an 
antiaromatic ion, which is less stable. Thus, the reaction 
leading to the formation of most stable ion is the fastest. 
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6. (а): AT; Kyxixm 


1 
= Kyx (1+ 0) х x = 
m, (по) 


. 1 
0.406 = 1.86 x (1 + о) ме 
58.5 99.3 
0.406 х 58.5x 99.3 
1+а = 


1.86 x 0.7 x 1000 
Assuming dilute solution, 
100 g H5O = 100 mL H,O = 0.1 L solutions 
n-ix 2xRT-(o)x x lxmr 
V m, V 
_ 0.406 x 58.5 x 99.3 " 0.7 » 1 
1000x1.86x0.7 58.5 0.1 


= 5.29 atm 


x0.082 x 298 


7. (a): Total mmoles of BrO; = 20x = = ; 


- 1 1 
Total mmoles of AsO,= — x 5= — 
60 12 


According to the balanced equations, 
5SeO3 + 2BrO; + 2H* —> 55202 + Br, + HO 


5 mmol 2 mmol 


BrO;+ ЗАѕ05 + ЗН,О — Br + ЗА5О1 + 6H* 


lmmol 3 mmol 


3 mmol of AsO; = 1 mmol of BrO; in eq. (ii) 
1 


(i) 


...(ii) 


1 1 1 » 
T mmol of AsO;- —x —=— mmol of excess BrO; 


3 12 36 
mmoles of BrO; reacted with SeO2- in eq. (i) 


Now, in equation (ii), 
meq of BrO; = meq of AsO; 


1 1 
— x6meq-—x2me 
36 4 12 4 


Excess meq of BrO; = - meq 


55 
8. (d):megofSeO? = — 
(d) q 3 36 


Weight of SeO2- = meq x 1073 x eq.wt. 


127 
E 


(eq.wt. of SeO;? = 
55 0 , 127 
=—x10~ x —— 6 = 0.097 g = 97 m 
36 2 3 5 E 


COOH soch, "m CI 
14 Excess 14 О 
НООС CI—C 
14 
O (i) CH,N, (Excess) 
(ii) АрО, H,O/A 
14 
CH, — " — OH 
14 14 O О 
HO—C—H,C 
|| Bs | вон ноја 
9 14 
i CH, 
CO CO H С 
+ + 
2 á ? (Major) 
10. (1): meq of unreacted Na,CO; = meq of H,SO, 
1x10 1 
50 5 


1x20 2 


Total meq of Na,CO; taken = 
50 5 


meq of Na,CO; absorbed by H,O = =- 
Weight of Na;CO; absorbed by H,O 


eq. wt. of Na,CO; = 53) 


1 
= X10" x53g C 


= 0.0106 g Na,CO; in 100 mL of H,O 
106 g of Na,CO; = 100 g of CaCO; 


.01 
So, 0.0106 g of Na,CO; = Е x100 
= 0.01 g of CaCO, 
0.01x1000 
jo. 2 inlLof HO 


= 0.1 g of CaCO; in 1 L of H,O 
= 1 x 101 g of CaCO, 1 L of H,O comparing it with 
x x 107', we get x = 1. 


CHEMDOKU 


In this puzzle 5 x 5 grid is given, your objective is to fill the digits 1-5 so 
that each appear exactly once in each row and each column. 

Notice that most boxes are part of a cluster. In the upper-left corner of 
each multibox cluster is a value that is addition, substraction or multiple 
(as indicated) of its numbers. For example, if that value is 3x for a two-box 
cluster, you know that only 1 and 3 can go in there. But it is your job to 
determine which number goes where! A few cluster may have just one box 
and that is the number that fills that box. 


Note : Atomic number of the given elements to be considered as your 
answer. 


Clues : 

(а Some of its alloys are 
magnalium and elektron 
metal. Its ribbon along 
with barium peroxide is 
used as ignition mixture in 
aluminothermite process. 

(b) It was isolated by Moissan 
in 1886 after a hard labour 
of many chemist for about 
75 years. The reason for its late discovery were its high 
reactivity and non-conducting nature of its hydroacid. 


(c This metal produces a peculiar sound whenever it is bent. 
Its chloride is used for making purple of Cassius which is 
used for colouring glass and pottery. 

(d) When its fibres are incorporated in plastics, the result is 
very tough material that is stiffer than steel yet lighter than 
aluminium and used in aircraft, missiles and body armour. 

(e) The largest use of this metal is in steel making due to 
its strong affinity for oxygen and sulphur. It is also used 
as a reducing agent in preparing other metals such as 
thorium and uranium. 

(f) Itis mostly used as an inert shielding gas in welding and 
other high temperature industrial process, it is also used 
in the poultry industry to asphyxiate birds. 

(g) Traces of this metal in the form of organo-metallic 
compounds, have been reported in the animal cells and 
in snake-poison. When this metal is heated in air strongly 
it burns, forming white smoke which settles down to soft 
woolly flocks of its oxide called philosopher's wool or 
pompholyx. 

(h) A mixture of 8096 of an element and 2096 oxygen is used 
instead of ordinary air, by divers for respiration. The same 
mixture is used to assist breathing in asthma and other 
respiratory diseases, as the element is not soluble in 
blood even under high pressure. 

(i) Emerald is a crystal of a mineral with some Cr+ ions 
which are responsible for the colour of emerald. One of 
this mineral's constituent is used as windows of X-ray 
tubes. 

Readers can send their responses at editor@mtg.in or post us with 


complete address by 25" of every month to win exciting prizes. 
Winners’ name with their valuable feedback will be published in next issue. 
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SECTION-I (PHYSICS) 


l. 


© 


Two stones having different masses m, and m, 
are projected at angles 0 and (90? – 0) with same 
velocity from the same point. The ratio of their 
maximum heights is 
(a) 1:1 

(c) tan 0:1 


(b) 1: tan 0 
(d) tan?0 : 1 


А mass M is suspended from a light spring. An 
additional mass m is added, displaces the spring 
further by a distance x. Now, the combined mass 
will oscillate with a period 


Е mg _ (M +m)x 
GU Pm aa (bL 

Е тах Е (M + т) 
() T=2n m (d) Т=гл | A 


Three identical blocks, each having a mass m are 
pushed by a force F on a frictionless table as shown 
in figure. 


в— 4 | в | с | 


(i) What is the acceleration of the blocks? (ii) What 

is the net force on the block A? (iii) What force does 

A apply on B? (iv) What force does B apply on C? 
(i) (ii) (iii) (iv) 

(a) F/3m ЕЗ 283 НЕЗ 

(b) F/4m ЕЗ 283 НЕЗ 

(с) Изт ЕА 2F/3 ЕЗ 

(d) F/Óm ЕЗ 28/4 НЕЗ 


When a light of photons of energy 4.2 eV is 
incident on a metallic sphere of radius 10 cm and 
work function 2.4 eV, photoelectrons are emitted. 
The number of photoelectrons liberated before the 
emission is stopped, is 


1 Е 
(е = 1.6 x 107! Cand ——=9x10° N m? C?) 
ATE 9 
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(b) 1.25 x 10! 
(d) 6.25 x 107? 


(a) 6.25 x 10? 
(c) 1.25 x 10? 


А radioactive substance has density p, volume V 
and decay constant A. If the molecular weight of the 
substance is M, and Avogadro number is N4, then 
the activity of the substance after time t is 


(a) (S је) (b) Е ) QD 


pM 
AN, |. AVpNA, | м 
(9 E3 м (d) | P Je 


If the position vector of a particle is given Бу: 
7=(4 cos2t) 1+(4 sin2t)j+(6t)k m, 

its acceleration at t = 1/4 s in m s is 

(a) 16i (b) -16k 

(с) -16j (d) 16 (0+) 

The figure shows the velocity (v) ofa particle plotted 
against time (t). 


v (m 571) 


Mark the incorrect statement. 

(a) The displacement of the particle in time 27 is 
Zero. 

(b) The initial and final speeds of the particle are 
the same. 

(c) The acceleration of the particle remains constant 
throughout the motion. 

(d) The particle does not change its direction of 
motion. 


8. 


10. 


11. 


12. 


13. 


14. 


А paramagnetic sample shows a net magnetisation of 
0.8 А m 3, when placed in an external magnetic field 
of strength 0.8 T at a temperature 5 K. When the same 
sample is placed in an external magnetic field of 0.4 T 
at a temperature of 20 K, the magnetisation is 

(а) 0.1 A m` (b) 0.2 A по“ 

(c) ОДА m^ (d) 0.8 A m^! 


A conductor has a non- 

uniform section as shown 

in the figure. A steady 

current is flowing through 

it. Then the drift speed of 

the electrons 

(a) varies unpredictably 

(b) increases from P to Q 

(c) decreases from P to Q 

(d) is constant throughout the conductor. 


The dimensions of a rectangular block measured 
with callipers having least count of 0.01 cm are 
5mm x 10 mm x 5 mm. The maximum percentage 
error in the measurement of the volume of the 
block is 

(a) 596 (b) 10% _ (c) 15% 


If in an amplitude modulated wave, the maximum 
amplitude is 10 V and the modulation index is 2/3, 
then the minimum amplitude is 

(a) 2V (b) 7V (c) 9V (d) 6V 


Two polarisers have their axes inclined at 45? to 
each other. If unpolarised light of intensity Ip is 
incident on the first polariser, then the intensity of 
light transmitted through second polariser is 


@ 2 2 Wh Wo 


A plane electromagnetic wave travels in free space. 

Then the ratio of the magnitudes of electric and 

magnetic fields at a point is equal to 

(a) energy of electromagnetic wave. 

(b) inverse of the velocity of the electromagnetic 
wave. 

(c) inverse of the energy of electromagnetic wave. 

(d) velocity of electromagnetic wave. 


(d) 20% 


A car starts from station and moves along the 
horizontal road by a machine delivering constant 
power. The distance covered by the car in time 115 
proportional to 

(a) 2 (b) 22 


(c) ps (d) P 


16. 


17, 


18. 


19. 


20. 


21, 


22. 


. A 0.01 H inductor and NES Q resistance are 
connected in series with a 220 V, 50 Hz ac source. 
The phase difference between the current and the 
voltage is 


T T T 
(a) = (b) c (d) a 


A block of mass 2 kg initially at rest is dropped 
from a height of 1 m into a vertical spring having 
force constant 490 N m !. The maximum distance 
through which the spring will be compressed, is 

(a) 0.11 m (b) 0.33m 

(c) 0.22 m (d) 0.44 m 


А flash light lamp is marked 3.5 V and 0.28 A. 
The filament temperature is 425°C. The filament 
resistance at 0°C is 4 Q. Then, the temperature 
coefficient of resistance of the material of the 
filament is 

(а) 85x10 "07 (b) 3.5 x #67 

(c) 0.5 x 10? 9C! (d) 5x 107 °C 


An infinitely long thin straight wire has uniform 


TC 
(c) 5 


linear charge density of He m lThen, the 


magnitude of the electric intensity at a point 18 cm 
away is 

(а) 033x107 NC! (b) 3x 10 NC" 

(с) 0.66х 10 NC! (d) 132x109 N C! 


А Carnot engine operates with a source at 500 K 
and sink at 375 K. Engine consumes 600 kcal of 
heat per cycle. The heat rejected to sink per cycle is 
(a) 250 kcal (b) 350 kcal 
(c) 450 kcal (d) 550 kcal 


A satellite is placed in a circular orbit around earth 
at such a height that it always remains stationary 
with respect to earth surface. In such case, its height 
from the earth surface is 

(a) 32000 km (b) 36000 km 

(c) 3400 km (d) 4800 km 


An electrical device which offers a low resistance to 
the current in one direction but a high resistance to 
the current in opposite direction is 

(a) current amplifier (b) oscillator 

(c) power amplifier (d) rectifier 


A glass slab of thickness 8 cm contains the same 
number of waves as 10 cm long path of water when 


both are traversed by the same monochromatic 
light. If the refractive index of water is 5, the 
refractive index of glass is 

5 5 16 3 
@ WF OF QG; 
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23. 


24. 


25. 


26. 


Pr 


28. 


© 


Two pendulums of length 1 m and 16 m start 
vibrating one behind the other from the same stand. 
At some instant, the two are in the mean position 
in the same phase. The time period of shorter 
pendulum is T. The minimum time after which the 
two threads of the pendulum will be one behind the 
other is 

(a) T/4 (b) T/3 (c) 47/3 (d) 4T 


А p-n-p transistor is used in common emitter 
mode in an amplifier circuit. When base current 
is changed by an amount AJ; the collector current 
changes by 2 mA. Ifthe current amplification factor 
is 50, then the value of AIg is 

(а) 15 ЦА (b) 40 ЦА (с) 50 ПА (d) 60 ПА 


A shell is fired from a cannon with a velocity v at an 
angle 0 with the horizontal. At the highest point in 
its path it explodes into two pieces of equal masses. 
One of the pieces retraces its path and reaches 
the cannon. Then the velocity of the other piece 
immediately after the explosion is 


(a) 2vcos0 (b) 5 vcose 
(c) ЗусоѕӨ (d) 2vsin0 


A denotes the cross-sectional area of a cubical tank, 
h the depth of an orifice of area of cross-section a, 
below the liquid surface. The velocity of the liquid 
flowing through the orifice is 


2 
(a) gh (b) бе || 
2__2 


If the wavelength of light that is emitted from 
hydrogen atom when an electron falls from orbit 
n = 2 to orbit n = 1 is 122 nm, then minimum 
wavelength of the series is 

(a) 405 A (b) 9150 А (c) 812A (d) 915 Å 


А light particle moving horizontally with a speed 
of 12 m s ! strikes a very heavy block moving in 
the same direction at 10 m 5". The collision is one 
dimensional and elastic. After the collision, the 
particle will 


12ms -1 
Pms 


(a) move at 2 m 5! in its original direction 
(b) move at 8 m sin its original direction 
(c) move at 8m s ' opposite to its original direction 
(d) moveat 12 ms” opposite to its original direction. 
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29. 


30. 


31. 


32. 


33. 


34. 


A bat flies at a steady speed of 4 т 5! emitting 
90 kHz sound waves and is flying towards a wall. It 
detects a reflected signal at a frequency ( Take speed 


of sound = 340 m s^!) 
(a) 90.1 kHz 
(c) 92.1 kHz 


Consider a parallel 

plate capacitor of 
capacitance 10 uF 
filled with air. When 
the gap between the 
plates is filled partly 
with a dielectric of 
dielectric constant 4, 
as shown in figure, the new capacitance of the 
capacitor is (A is the area of each plate) 

(а) 20 uF (b) 40 Е (с) 2.5uF (4) 25 uF 


Choose the correct statement. 

(a) Polar molecules have permanent electric dipole 
moment. 

(b) CO, molecule is a polar molecule. 


(b) 91.1 kHz 
(d) 93.1 kHz 


(c) H,O is a non-polar molecule. 


(d) The dipole field at large distances falls off as 
1 
r 
Two deuterium nuclei each of mass m, fuse together 
to form a helium nucleus, releasing an energy E. If 
c is the velocity of light, the mass of helium nucleus 
formed will be 


E E 
(а) 2m — (b) — 
с? тс? 
Е Е 
(с) m+— (d) 2m —- — 
c с? 


А block of mass 10 kg is moving horizontally with а 
speed of 1.5 m s! on a smooth plane. If a constant 
vertical force 10 N acts on it, the displacement of 
the block from the point of application of the force 
at the end of 4 s is 

(a) 5m (b) 20 m 


(с) 12m (d) 10m 


An aeroplane is flying horizontally with a 
velocity of 216 km h™ and at a height of 
1960 m. When it is vertically above a point 4 on 
the ground, a bomb is released from it. The bomb 
strikes the ground at point B. The distance AB is 
(ignoring air resistance) 
(a) 1.2 km 

(c) 3.33 km 


(b) 0.33 km 
(d) 33 km 


35; 


36. 


37. 


38. 


39. 


40. 


The objective lens of an optical instrument is an 
achromatic combination with a focal length of 
90 cm. The two lenses possess dispersive powers 
0.024 and 0.036 respectively and are in contact with 
each other. Then their focal lengths are 

(a) -30 cm, 45 cm (b) 45 cm, 30 cm 

(c) 30 cm, -45 cm (d) 30 cm, -30 cm 


Water is boiled in flat bottom kettle placed on a 
stove. The area of the bottom is 3000 cm? and the 
thickness is 2 mm. If the amount of steam produced 
is 1 g min, the difference of temperature between 
the inner and outer surfaces of the bottom is 
(Given : Thermal conductivity of the material of 
kettle is 0.5 cal *C!s lcm!) 

(a) 2.1 x 10? °С (b) 3.1 x 10? °С 

(c) 12x10 ^*C (d) 2.5 x 10? °С 


A charged particle with velocity у = xi yj moves 
in a magnetic field B— yit xj. The magnitude of 
the force acting on the particle is F. The correct 
option for F is 

(i) No force will act on the particle if x = у. 

(ii) Force will act along y axis if y « x. 

(iii) Force is proportional to (x2 - y?) if x > y. 

(iv) Force is proportional to (х? + у) if y > x. 

(a) (i) and (ii) are true (b) (i) and (iii) are true 
(c) (ii) and (iv) are true (d) (iii) and (iv) are true. 


A body of mass m is raised to a height h from the 
surface of the earth where the acceleration due 
to gravity is g. If R is the radius of the earth and 
h << R, then the loss in weight due to variation in g 
is approximately 


2mgh 2mgR 
(à —— (b) == 
HER nm 
(9 75 (a) 73 
Ап astronomical telescope arranged for normal 


adjustment has a magnification of 6. If the length 
of the telescope is 35 cm, then the focal lengths of 
objective and eyepiece respectively are 

(a) 30 cm, 6 cm (b) 30 cm, 5 cm 

(c) 5 cm, 30 cm (d) 40 cm, 5 cm 


Displacement of a body is (5i --3j ~ 4k) m when a 


force (6i+ 6j + 4k) N acts for 5 s. The power is 


(a) 1.6 W (b) 9.6 W 
(c) 64 W (d) 32 W 


SECTION-II (CHEMISTRY) 


41. 


42. 


43. 


44. 


45. 


46. 


Name the structure of silicate in which two oxygen 
atoms of [SiO,]^ are shared. 

(a) Pyrosilicate 

(b) Sheet silicate 

(c) Linear chain silicate 

(d) Three dimensional silicate 


If Fe?*, Ее?" and Fe blocks are kept together, then 
[Given : Fe?” | Fe (E? = -0.44 V), Fe** | Fe?* (E° = 077 У)] 
(а) Fe?* increases 

(b) Fe?* decreases 

(c) Fe?*/Fe)* remains unchanged 

(d) Fe?* decreases. 


0.20 g of an organic compound on complete 
combustion produces 0.18 g of water, then the 
percentage of hydrogen in it, is 
(a) 5 (b) 10 
(c) 15 (d) 20 


Why HCl is not used to make the medium acidic in 

oxidation reactions of KMnO,? 

(a) Both HCl and KMnO, act as oxidising agents. 

(b) KMnO, oxidises НСІ into Cl,, which also acts 
as an oxidising agent. 

(c) KMnO; is a weaker oxidising agent than НСІ. 

(d) KMnO, acts as a reducing agent in the presence 
of HCI. 


Given the equilibrium constant values, 

1 —~ -18 
I. Ку) F 2 020) Tr N5O( ; K: =2.7x10 
IL N,O4g) == 2NO {g ; К, = 4.6 x 10? 


1 Е 
Ш. 5 Nog) + Ода = NOn i K = 41 х 10 i 


Thus, for the reaction, 
2106) + ЗО (9 => 2N5O4(g» K, is 


(a) 5.46 x 107 (b) 5.46 x 1077 
(с) 1.832 x 107 (d) 1.832 x 10° 


The following reaction, 


oe 


+ HCl + HCN 
is known as 


(a) Perkin reaction 

(b) Gattermann reaction 

(c) Kolbe reaction 

(d) Gattermann-Koch reaction. 


OH 


Anhydrous 
ZnCl, 
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® 


47. 


48. 


49. 


50. 


51. 


52. 


o 


Which one ofthe following statements is correct? 

(a) The elements having large negative values of 
electron gain enthalpy generally act as strong 
oxidising agents. 

(b) The elements having low values of ionisation 
enthalpies act as strong reducing agents. 

(c) The formation of 55 бот Sg is an endothermic 
process. 

(d) All of these. 


Consider the Arrhenius equation given below and 
mark the correct option : 


k= Ae FalRT 

(a) Rate constant increases exponentially with 
increasing activation energy and decreasing 
temperature. 

(b) Rate constant decreases exponentially with 
increasing activation energy and decreasing 
temperature. 

(c) Rate constant increases exponentially with 
decreasing activation energy and decreasing 
temperature. 

(d) Rate constant increases exponentially with 
decreasing activation energy and increasing 
temperature. 


The reaction conditions leading to the best yields of 
C,H;Cl are 

(а) СуНе (Excess) + Cl, 
(b) CoH, + CL, darkroom temp. p 
(c) СуНе + Cl; (Excess) ML АН 


(Обе ER 


UV light 
———— 


When a metal rod P is dipped into an aqueous 
colourless concentrated solution of compound Q 
the solution turns light blue. Addition of aqueous 
NaCl to the blue solution gives a white precipitate 
R. Addition of aqueous NH, dissolves R and gives 
an intense blue solution. The metal rod P is 

(a) Fe (b) Cu (c) Ni (d) Co 


The energy required to break one mole of CI—CI 
bonds in Cl, is 242 kJ mol ', The longest wavelength 
of light capable of breaking a single CI—Cl bond is : 
(c 23 x 105 ms! and М, = 6.02 x 10? тог!) 
(a) 494 nm (b) 594 nm 
(c) 640 nm (d) 700 nm 

i | 
The diketone CH; — C —(CH,),— C — CH; on 
intramolecular aldol condensation gives the final 
product 
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53. 


54. 


55. 


56. 


DU 


58. 


59. 


O 
oQ 
CH; 


Three samples of H,O, labelled as 10 vol, 15 vol, 
20 vol. Half litre of each sample is mixed and then 
diluted with equal volume of water. Calculate 
volume strength of the resultant solution. 


(a) 1.339 (b) 7.5 (c) 5.0 (d) 2.68 


Which of the following point defects are shown by 
AgBr crystals? 

(A) Schottky defect (B) Frenkel defect 

(C) Metal excess defect (D) Metal deficiency defect 
(a) (A) and (B) (b) (C) and (D) 

(c) (A) and (C) (d) (B) and (D) 


Aerosol of a jet air liner which destroys the ozone 
layer of atmosphere is 

(a) CF,Cl, (b) СО; and SO; 

(c) SO, (d) NH; and CCl, 


The product of reaction between aniline and acetic 
anhydride is 

(a) o-aminoacetophenone 

(b) m-aminoacetophenone 

(c) p-aminoacetophenone 

(d) acetanilide. 


For a gas, (£) = 0, then 
dV Jr 


(a) (5) -»( 7) av 
dP Je \ dP Je 


(b) if the gas is ideal then (=) =0 
dP Jr 


(о (2) = 
T 


dV 
(d) all of these. 


Which of the following solutions will turn violet 
when a drop of lime juice is added to it? 

(a) A solution of Nal. 

(b) A solution mixture of KI and NalO,. 

(c) A solution mixture of Nal and KI. 

(d) A solution mixture of KIO; and NaIO,. 


А gas on passing through ammonical solution 
of AgNO, does not give any precipitate but 
decolourises alkaline KMnO, solution. The gas 
may be 

(а) СН, (b) ОН, 


(с) ОНА (d) C3H3 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


How much amount of KCl must be added to 1 kg of 
water so that the freezing point is depressed by 2 K? 
(Ky for water = 1.86 Kkg mol!) 

(а) 40g (b)20g (c) 10g (0 60g 


Which of the following is most easily hydrolysed 
amongst the following? 
(а) SF (b) NF; (c) CCl, (d) TeF; 


Which of the following is not showing the main 
product? 


CH; CH; 

(a) CH,- C— cl 2s cn, ON, 
CH, CH, 

(СВ Си СОЕ. 


CH;—CH,—CH,—NC 
CH,—CH,—OH/KOH |. 

CH;—CH,—O—CH,—CH, 
(d) CH4Cl + CH;COOAg ——» CH;COOCH, 


For the given reaction, B К 
ЗА T 6НС ад) => БАТ (ад) T 6Cl (aq) + ЗН 


Which of the following statements is correct? 


Cl 


(c) СН; CH, 


(a) 11.2 L H»(g at STP is produced for every mole 
of HCl(;,) consumed. 


(b) 6 L НСІ, „л is consumed for every 3 L of Hag) 
produced. 

(c) 3.36 L Нур is produced for every mole of AI 
that reacts. 

(d) 67.2 L Hy at STP is produced for every mole 
of AI that reacts. 

Electrolytic reduction method is used in extraction 

of 

(a) highly electronegative elements 

(b) metalloids 

(c) transition metals 

(d) highly electropositive elements. 


The possible set of quantum no. for the unpaired 
electron of chlorine is 


n l1 m n l m 
(2 1 0 (02 1 1 
(je 1 4d (3 0 о 


А diabetic person carries a packet of glucose with 

him always, because 

(a) glucose increases the blood sugar level slowly 

(b) glucose reduces the blood sugar level fastly 

(c) glucose increases the blood sugar level almost 
instantaneously 

(d) glucose reduces the blood sugar level slowly. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


Root mean square velocity of a gas is x m 5 at a 
pressure p atm and temperature T K. If pressure is 
made 2p under isothermal condition, root mean 
square speed becomes 


(a) 2x (Ы) 4x (c) : (d) x 


Select the incorrect statement. 

(а) SO, gas has oxidising as well as reducing 
behaviour. 

(b) Оз causes tailing of Hg. 

(с) KI, reacts with conc. H,SO, to produce HI. 

(d) O; oxidises KI to I, in acidic medium. 


20 mL of methane is completely burnt using 50 mL 
of oxygen. The volume of the gas left after cooling to 
room temperature is 

(а) 80 mL (b) 40mL (с) 60mL (d) 30 mL 


The monomer of the given polymer 


uM 
a zn m ng is 
СН; СН; 


“СН; 
(а) Н,С = CL (b) (CH3),C = C(CH3); 
CH; 


(с) CH4CH = CHCH; (d) CH4CH = CH, 

The rms velocity of molecules of a gas of density 
4 kg m? and pressure 1.2 x 10° N m ? is 

(а) 900 ms! (b) 120 ms! 

(с) 600 ms (d) 300 ms 


Amount of gas adsorbed per gram of adsorbent 
increases with pressure, but after certain limit 
is reached, adsorption becomes constant, this is 
because 

(a) multilayers are formed 

(b) desorption takes place 

(c) temperature is increased 

(d) absorption also started. 


How many structural isomers are possible in 
diphenyl methane when one atom of hydrogen is 
replaced by a chlorine atom? 

(a) 8 (b) 7 (c) 6 (d) 4 


The density of solid argon is 1.65 g per cc at -233 °C. 
If the argon atom is assumed to be a sphere of radius 
1.54 x 10? cm, then what percentage of solid argon 
is apparently empty space? (Ar = 40) 

(a) 16.596 (b) 3896 

(c) 5096 (d) 6296 
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55) 


7 Сг,02 mp > Cr + H,O + oxidation product 
of X. 


X cannot be 
(a) C207 (b) Fet (9so? (d) 57 


76. The most convenient method to protect bottom of 
ship made of iron is 
(a) white tin plating 
(b) coating with red lead oxide 
(c) connecting with ‘Pb’ block 
(d) connecting with ‘Mg block. 


77. One gram of silver gets distributed between 


10 cm? of molten zinc and 100 cm? of molten lead 
at 800?C. Тће percentage of silver in the zinc layer 
is approximately 

(Given: Partition coefficient of Ag in Zn and Pb is 
300) 

(a) 89 (b) 91 (c) 97 (d) 94 


78. Main product P of the given reaction is 
CH4COOH + HCOOH “22 + p 


570K 
(a) CH4CHO (b) CH4COCH, 
(c) HCHO 


(d) (СНАСО);0 


79. On passing a current of 1.0 ampere for 16 min and 
5 seconds through 1 L solution of CuCl), all copper 
of the solution was deposited at cathode. The 
molarity of CuCl, solution was 
(a) 0.1M (b) 0.01 M 
(c) 0.005 M (d) 0.2 M 


80. For the reaction 3A(,) + Big) === 2Co) at a given 
temperature, К, = 9.0. What must be the volume of 
the flask, if a mixture of 2.0 mol each of A, B and C 
exist in equilibrium? 
(a) 6L 
(c) 36L 


SECTION-III (ENGLISH AND LOGICAL REASONING) 


Directions (Questions 81 to 84) : Read the passage and 
choose the correct option for the questions that follow. 

The avowed purpose of the exact sciences is to establish 
complete intellectual control over experience in terms 
of precise rules which can be formally set out and 
empirically tested. Could that ideal be fully achieved, 
all truth and all error could henceforth be ascribed to 
an exact theory of the universe, while we who accept 
this theory would be relieved of any occasion for 
exercising our personal judgement. We should only 
have to follow the rules faithfully. Classical mechanics 


o 


(b) 9L 
(d) None of these 
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approaches this ideal so closely that it is often thought 
to have achieved it. But this leaves out of account the 
element of personal judgement involved in applying 
the formulae of mechanics to the facts of experience. 


81. In exact sciences, | 
(a) personal judgements are set aside in favour of a 
mechanical theory 
(b) one reposes faith in actual experience 
(c) one does not find answers to all questions and 
problems 
(d) one interprets the universe according to one's 
wish 
82. The purpose of the exact sciences is to 
(a) form opinions about our experience 
(b) assert our intellectual superiority 
(c) formulate principles which will help us to 
exercise our personal judgement 
(d) make formal and testable rules which can help 
verify experience 


83. An exact theory of the universe is 
(a) yet to be made (b) possible 
(c) not desirable (d) improbable 


84. Classical mechanics | 
(a) has formulated precise rules 
(b) has formulated an exact theory of the universe 
(c) has gained intellectual control over the world 
(d) just falls short of achieving intellectual control 

over experience 

Directions (Questions 85 to 88) : Choose the part of 

the sentence that has an error. If there is no mistake the 

answer is ‘No error’. 

85. Due to me being a newcomer (a) / I was unable to 
get a house (b) / suitable for my wife and me. (c) / 
No error (d). 

86. Satyajit Ray, who conceived, co-authored (a) / and 
directed a number of good films was (b) / one of 
Indias most talented film maker. (c) / No error (d). 

87. My brother-in-laws (a) / who live in Bombay (b) / 
have come to stay with us. (c) / No error (d). 

88. By all standards (a) / he is a best soldier (b) / our 
military school (c) / has produced so far (d). 

Directions (Questions 89 and 90) : Choose the correct 

synonym of the given word. 


89. Wrath 
(a) Anger (b) Peace 
(c) Jealously (d) Ease 


90. Exorbitant 

(a) Excessive (b) Threatening 

(c) Odd (d) Ridiculous 
Directions (Questions 91 to 93) : Choose the correct 
option to fill in the blanks. 


91. Contemporary economic development differs 
from the Industrial Revolution of the 19th 
century. 
(a) literally 
(c) naturally 


(b) specially 
(d) markedly 


92. Mounting unemployment is the most serious and 
problem faced by India today. 
(a) unpopular (b) intractable 
(c) dubious (d) profound 


93. Ravi's behaviour is worthy of by all the 
youngsters. 
(a) following (b) exploration 
(c) trial (d) emulation 


Directions (Questions 94 and 95) : Choose the correctly 
spelt word. 


94. (a) Extreneous 
(c) Squander 

95. (a) Eulogise 
(c) Disparege 


(b) Pregmatic 
(d) Dilapedate 
(b) Parsimonous 
(d) Capircious 
96. Which of the following does not fit in the series 
given below? 
3 5 7 11 


> > МЕ 
453345" 643 
5 7 
(a) = (b) 33 (c) 1 


u 
(d) < 45 
97. If ‘A + В’ means А is the father of В’ and ‘A - В’ 
means “А is the mother of В’ then for P - О + S, 
which of the following relation is true? 
(a) P is grandfather of S 
(b) S is grand-daughter of P 
(c) S is grandchild of P 
(d) S is grandson of P 


98. Select the odd one out. 


99. The given (X), shows the manner in A 
which a sheet of paper has been folded 


either once or more than once and hence 
has been cut. You have to select a figure 


from the options that would show the 
pattern like as the given figure (sheet) in 
unfolded form. 


(е) 
x i 
о о 


Fig. (X) 


100. Which of the following figures will complete the 
given figure matrix? 


101.Find the missing number, if same rule is followed in 
all the three figures. 


У ум ум 
4 3 18 
(a) 6 (b) 7 (c) 8 (d) 9 
102.If2 A 3=8.5,4A 9 = 42.5, 8 A 6 = 55, then 18A 37 =? 
(a) 61 (b) 93.5 
(c) 693.5 (d) 642 


103.If ‘A’ stands for +, 'O' stands for ‘ ‘O stands 
for ‘x’ and ^ stands for =, then which of the 
following is correct? 
(а) 8x20402020202=2 


(b) 14%2 08 A206=10 
(c) 13 О7 А3 03 ж3=9 
(d) 9 О5 04А 28 Ж4=4 
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104.Select the correct water image of the given Fig. (X). 


• (e) 
A L 
Fig. (X) 
A [ V f 
(a) (b) 
е е e e 
V f A U 
(c) (d) | — 
“ EH E 


105.Which of the following Venn diagrams best 
represents the relationship amongst, "Males, 
Females and Brothers"? 


HO «ар 
(о) (0) О (a) OO 


O 
SECTION-IV (MATHEMATICS) 


1 
106.If f: R — R is defined by fG)-x-[xl-, VxeR 


where [x] denotes the greatest integer function, 
вае: уо) 15 
(а) 2, the set of all integers 
(b) N, the set of all natural numbers 
(c) ф, the empty set 
(d) R, the set of all real numbers 
(х2 +1)(log, x- D(x 3? x 
(x-1)° 
values of x so that f(x) less than or equal to zero is 
(а) (о, -1] U (1,210 {3} 
(b) (-2, 3] v {3} 
(с) (-2, 2] - {3} 
(d) xe (1, 2) 
108.The circle x? + у“ = 16 touches the sides BC, CA 
and AB of AABC respectively at D, E and F. If the 
lengths BD, CE and AF are consecutive integers 
then the largest side of the triangle is equal to 
(a) 13 (b) 14 
(c) 15 (d) cannot be determined 
109.Let P(n) : n? + nis ап odd integer and P(k) = P(k + 1) 
is true, Р(п) is true for all 
(а) п> 2 
(с) п 


107.Let f(x)= the set of all 


(b) n»1 
(d) none of these 


e CHEMISTRY TODAY | MAY '18 


110. The complex numbers 2 = x + iy which satisfy the 


5i 
=1, lie on 


2 — 
equation 
2 + 


(a) x-axis 

(b) straight line у = 5 

(c) a circle passing through the origin 
(d) none of these. 


LIL If (x – 1) (3 - x) (x - 2) > 0, then x belongs to 
(a) (1,2) U (2, 3) (b) (-1, 2) 0 (2, 3) 
(c) (1, 0) ‹ (2, 3) (d) none of these. 


112.A five digit number divisible by 3 is to be formed 
using the numerals 0, 1, 2, 3, 4 and 5 without 
repetition. The total number of ways in which this 
can be done is 
(a) 216 (Ы) 240 (c) 600 (d) 3125 


113.The distance between the point (1, 2) and the point 
of intersection of the lines 2x + y = 2 and x + 2y = 2 
is 


(a) Е (b) E (o М7 qq T 


5 
3 48 BI 43 153. 33 
114.Sum of the series ia e pr to 16 
tritis ds 1 1+3 1+3+5 
(а) 346 (b) 446 
(с) 546 (d) none of these. 


115.Let PQR be a right angled isosceles triangle, right 
angled at P(2, 1). If the equation of the line QR is 
2x + y = 3, then the equation representing the pair 
of lines PQ and PR is 
(a) 3x? - Зу? + 8xy + 20x + 10y + 25 = 0 
(b) 3x? – 3y? + 8xy - 20x - 10y + 25 = 0 
(c) 3x? - Зу + 8xy + 10x + 15y + 20 = 0 
(d) 3? - Зу? - 8xy – 10x – 15y – 20 = 0 

116.The area of the triangle inscribed in an ellipse 


bears the ratio 45 :3 to the area of the triangle 
formed by joining points on the auxiliary circle 
corresponding to the vertices of the first triangle, 
then the eccentricity of the ellipse is 


(a) 2/3 (b) 3/4 (с) 45/3 (d) 3/5 
117.1f lim KEPE T aaa 
X—-—o9 
— аб -2x5 ex + +1)=2 then 
(a) b = -2 (b) a = -2 
(c)a=2 (d) b 25 


118.Statement I: ~(р <> ~ q) is equivalent to p © q. 
Statement II : «(p © ~ q) is a tautology. 


(a) Statement I is true, Statement II is true; 
Statement II is a correct explanation for 
Statement I. 

(b) Statement I is true, Statement II is true; 
Statement II is not a correct explanation for 
Statement I. 

(c) Statement I is true, Statement II is false. 

(d) Statement I is false, Statement II is true. 


119.If a variable x takes values x; such that a € x; € b, for 
i-1,2,..,n, then 
(а) a? < var(x) <b? (b) a < var(x) <b 


2 
(c) E < var(x) (dy-tb— dy чак 


120.From a set of 40 cards numbered 1 to 40, 5 cards are 
drawn at random and arranged in ascending order 
of magnitude x, < x; < ха < x4 < xs. The probability 


X3 — 24, is 
16 23 
C C 
(а) = (b) — 
E 0С. 
16 23 
Съ х С 
(с) ioc = (d) none of these 
5 


121.If g(f(x)) = |sin x| and f(g(x)) = (sin Vx) , then 
(a) f(x) = sin? x, g(x) = Vx 
(b) f(x) = sin x, g(x) = |x| 
(с) fx) = x7, g(x) = sin Jx 
(d) f and g cannot be determined 
122. The value of 


cot! [224.1 coc | 23 +. 
2 22 


= 1 
+ cot ЈЕ к). оо 
23 


(а) tan !2 (b) сог!2 
(с) 1/4 (d) попе of these 
а 
231 A= <d satisfies the equation 
х? - (а + d)x + k = 0, then 
(a) k= bc (b) k = ad 
(c) k= +b e «d (d) ad - bc 
1-sin^0 соѕ20 48140 
12411 | sin^0 1+соѕ20 45іп40 |=0, 
sin? 0 cos?0 1+45іп40 


then 0 is equal to 


7: 110 от 7T 
(0 3224 D 2424 
T 3434 24' 24 
leo . 0< 
125. Given f(x) = j f(x is 
acos(2x—2)+bx* , 1<х< 
differentiable at x = 1 provided 
(а) a=-1,b=2 (b) a= 1, b = -2 
(c) а = -3,b-4 (d) a=3,b=-4 


126.Let (х) = je (x — 1)(x - 2)dx, then f decreases in 
the interval 


(а) (-es, -2) (b) (-2, -1) 
(c) (1, 2) (d) (2, со) 
sin? x cos? x 
127 Лће value of | sin Jt dt 4 | cos МЕ dt is 
0 0 
(a) ae (b) х2 
(c) а (d) none of these 


128. The area bounded by the curves y = (x -1)) 


1 
y -(x* 1) and Nes is 
1 . 2 | 
(а) БН (Б) Pie 


1 1 
(c) А sq. unit (d) p + unit 


129.Solution of the equation xdy= | у+х 272 Jis is 
fx) 
(a) (Gr Cy (b) s(2}- cx 
y x 
(c) 2} сху (d) 2) 
x x 


130.Let d, b, € be three non-coplanar vectors and d 
be a non-zero vector, which is perpendicular to 
a+b+¢. Now, if d = (sinx)(axb)- (cos y)(b xc) 
+2(é x4), then minimum value of x? + у? is equal to 


5x? 


2 2 
2 = K EE 
(a) п (b) (c) 7 (9) 1 


131.The equation of the line passing through (1, 2, 3) 
and perpendicular to 3x + 4y – 52 = 6 is 


(а) 


x-1 2-y 3-z 
3 4 5 
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x-1 y-2 3-z 


~ 3 4 5 

(c) x-3 y-4 z*5 
1 2 3 

(d) 1-х y-2 z-3 
3 4 -5 


132.Z = 8x + 10y, subject to 2x + y = 7, 2x + 3y 215, 
у22,х2 0, у2 0. The minimum value of Z occurs at 
(a) (4.5, 2)(b) (1.5, 4) (c) (0,7) (d) (7, 0) 


133.A box has n coins, т of which аге fair and the rest 
are biased, the probability of getting head on biased 
coin is 2/3. A coin is drawn from the box at random 
and is tossed twice. The first time it shows head and 
the second time it shows tail. Then the probability 
that the coin drawn is fair is 


m 3m 
a b 
(а) m+8n (0) т+8п 
9m 
(c) (C MB 
m+8n 8m+n 
1 
134.The solution of sin?0cos0 – sinOcos?0 = F is 
nn m nu T 
E eU. b) —-«(c- nel ^v 
(a) PERS (b) —+(-1) т 
пп т nu EU 
— += —— (y = 
(c) s (d) 1 +(–1) т 
135.1 lo 12 121+ <2, then the locus of z is 
"PE 24] | 
(а) |4| = 5 (b) |z| « 5 
(c) |z| » 5 (d) none of these. 
a b ao + b 
136.The determinant | 5 c ро + с| is equal 
РЕ Г: a+b ba+c 0 


(b) a, b, c are in G.P. 
(d) none of these. 


(a) a, b, c are in A.P. 
(c) a, b, c are in H.P. 


137. Consider a parallelogram whose sides are represented 
by the lines 2x + 3y = 0; 2x + 3y- 5 = 0; 3x - Фу = 0 
and 3x - 4y = 3. The equation of the diagonal not 
passing through the origin, is 
(а) 21x - Пу+ 152 0 (b) 9x - 11y + 15 =0 
(c) 21x – 29y - 152 0 (d) 21х – 11у - 15 = 0 


138.A normal to the hyperbola x? – 45? = 4 has equal 
intercepts on positive x and y axes. If this normal 
2 
touches the ellipse = + Z =] then à? + D? is equal 
a^ b 
to 
(a) 5 (b) 16 


(c) 25/9 (d) 16/9 
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139.Number of integer elements in range of the function 
f: (795, 1) > R, defined by f(x) = [9* - 3* + 1], [.] 
denotes greatest integer function 
(a) 2 (b) 3 
(c) 4 (d) None of these 


2 
= = 5T 
14022 (tan ! x? + (cot ! x)? = PE then x equals 


(a) 0  (b-1 (с) -2 (d) -3 
“Cc "cy "C 
141.The determinant C, C, ?C,- 
7c, "C, °С, 


(a) уд + у)(у + 2)(2 + x) 
1 
(b) 4 zx *y-z)(y*z-x) 


1 
(c) 12 xyz(x - y) – z)z - x) 


(d) none of these 


ya , x>0 

x 
142. f(x)= 2 , x=0 
B EI M 

x 


Where [.] is G.LE If f(x) is continuous at x = 0 then 
В - à equal to 
(a) 1 (b) -1 


1 n5 х2 1 
143. || x+— dx i It 
Д x | | ЕГ | 1 equal to 


(c) 2 (d) -2 


+c 
n+6 
2 ir? 
(b) [ Ы | (n+6)+c 
x 


" n+6 
(c) | 5 | (n+6)+c 
х +1 
(d) none of these 
2 
144.Tangent is drawn to ellipse = + y =1 


а! (33 cos0,sin0) (where Ө e (0, 1/2)). 


Then, the value of 0 such that the sum of intercepts 
on axes made by this tangent is minimum, is 


(a) (b) 


(c) (d) 


сјаја 
ња ala 


145.The solution of dy = ——_ is given by 
dx 2х- у? 
x = cg(y) + ay? + by + d where c, a, b, d are constants 
then a + b + dis 


(a) (b) 3 
4 


(c) 


(d) none of these 


~ | ст | = 


146.Let 4, бапас be the three vectors having 
magnitudes 1, 5 and 3 respectively such that the 
angle between à апар is Ө and áx(áxb)-£, 
then tanO is equal to 
(a) 0 (b) 2/3 (c) 3/5 (d) 3/4 


147 Лће locus of a point which moves in such a way that 


is twice the 


its distance from the line Tats = 
distance from the plane x + y+ z=0 is 
(a) x+y + 2 – 5х – Зу – 32 = 0 
(5) ха +y + 2 + 5х + Зу + 32 = 0 
(с) x? + y? - 22 – 5xy – Зуг – 3zx = 0 
(d) x? + y? – 22 + 5xy + 3yz + 3zx = 0 


2 


148.The equation 2x? – (1 + 2a)x + 1 + a = 0 has integral 
roots when a assumes the integral values 
(a) -1,0 (bD-L1 (9-20 (d)-L2 


149. An isosceles triangle with base 24 and legs 15 each 
is inscribed in a circle with centre at (-1, 1), then 
locus of the centroid of that A is 
(а) 4(x? + у?) + 8x - 8y - 73 = 0 
(b) 2(х + у) + 4x - 4y - 340 20 
(с) 202 + у) + 4x - 4y -21 2 0 
(d) 4(x* + y?) + 8x - 8y - 161 = 0 

150.In how many ways can a committee be formed 


of 5 members from 6 men and 4 women if the 
committee has at least one woman? 


(a) 186 (b) 246 (c) 252 (d) 236 
wu? sin? 0 


1. (d):Maximum height for mass m,, Hı = 2g 


Е и? sin^(90? – Ө) 


апа H, 2g 


for mass т», 
Ay _ віп20 Е віп20 " tan?0 
Н; ѕіп2(90° — 0) cos? 0 1 
H,:H, = tan?0:1. 
(b): Let k be spring constant of the spring. 
When the mass M is suspended from the spring, let 
it be stretched by distance y. 

Mg = ky ...(i) 
Now when the additional mass m is added to it, it 
stretches further by the distance x. 

(M + m)g = k(x + y) ... (ii) 
Subtracting eqn. (i) from eqn. (ii), we get 

(M + m)g – Mg = k(x + y) – ky 


mg = Кх or pues ... (iii) 


x 
Therefore, period of the combined mass is 


Е (Mm) _ (M +т) 
T -2n k =2n (IS 


(M +т)х 
=>, | —— 
mg 


(а) : (1) Let a be the common acceleration and mass 
of three blocks is 3m. Then 

F=3mxa ог а= ЕЗт 
(ii) Net force on the block A will be 


(using (iii)) 


Hina t 
3m 3 
(iii) Force applied by block A on B, 
Е = (т +m,)a= тх Ё 
(iv) Force applied by block B on C, 
Е = тха=тх zug = E 
2 3m 3 
(c) 
(d): Number of atoms present in a radioactive 


substance is N 9? m Na 


where m is the mass of the substance, M its 
molecular weight and N, is Avogadro number. 
Asm= Vp 


Ns (ју (i) 


The activity of the substance after time t is 
R=AN = АМ (с N= Ng) 


вод (19 је и (using (0) 


= Хм) -M 
ве( M e 
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6. 


10. 


@ 


(c) : As F = (4 cos 20) i+(4 sin21) j +6¢ k, 


Velocity, #27 - [4C sin 2 0) 


dt MEI 
+ [4(cos 21).(2)] j - 6k 


=(– 8 sin21)i- (8 cos 21) j+6k 
dt 
=[—8(cos2t)(2)]i+[8(—sin2t) Q)] j 

= (- 16 cos2t)i+(-16 sin2t) j 

When ! = 114 s, 

á — (-16 cosn/2)i - (C16 ѕіпт/2)ј 

-(-16x0) i -(-16x1)j--16j ms? 

(d): Displacement - velocity x time. In time 0 to 2 
T, the displacement = - Area of AOAD + Area of 
ADBC = 0. Initial and final speeds are the same as 
per graph. 
The slope of velocity-time graph represents 
acceleration. Here, the velocity-time graph is a 
straight line inclined to time axis, hence has equal 


acceleration throughout the motion. The particle 
changes its direction of motion after time 7. 


Acceleration, à = 


(a) : The magnetisation of a paramagnetic sample is 
B 
M=C T 


where B is the external magnetic field, T is the 
absolute temperature and C is the Curie’s constant. 


M, СВІТ (B, WT, 
M, CB,IT, VB; \T, 


[0.4 Т 5K -l 
= 0.1A 
pea (227): 2 ЈЕ = 
1 
(c) : The drift speed is у, xU 


where n is the number density of electrons and A is 
the area of cross-section of the conductor. 


1 
For steady current, y , oc — 
d A 


As A increases from P to Q, so vg decreases from 
P to 0. 


(a) : Required percentage error 
-(8.. 0.1 Sao -— 


10 
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11. 


12; 


13. 


14. 


15. 


16. (b):Here m = 2 kg, 


2 
(а): Here, А max = 10 V, Has 


Modulation index, y = шах Amin 
Amax + Amin 

2_10V-Amin 

3 10 V+Amin 


БА min = 10 V or Amin = 2 У 


(a) :If Ip is the intensity of unpolarised light, then 
intensity of light transmitted through first polariser 
ја 

18 ђ = 2 

Intensity of light transmitted through second 
polariser is 

І, = псов? 
(where 0 is the angle between axes of two polarisers) 


2 
-Ío cos245° = 10| L \ Ja 
оа") = 
(d): The magnitude of electric and magnetic fields 


| : E 
in an electromagnetic wave are related as By = —9 
т. 


Eg 
Thus, = = с 
By 


where c is the velocity of electromagnetic wave in 
free space. 


(b):Power Р = a -F= та) 


em Ж 
b4 


W Fs 
t t 


ог РР = m$ 
s œ p2 
(b): Here, 
L-0.01 H, R2 Зло, v = 50 Hz 
The inductive reactance is 
X; = OL = 2nvL = 2n(50 Hz)(0.01 Н) 2 t Q 
The phase difference ф between the current and 


the voltage is 
_ Ху 
(s ќапф = R | 


-tan | XL 
ф = tan Е 

21 то = 1 T 

=tan |———— |=tan |—= |=300=2 

|: У ЕЕ Е 


ћ = 1 т, КЕ = 490 Мт! 


Let the spring be compressed through distance х. 
Then the block falls through a height (/ + x). 


Gain in PE. of the spring = Loss in PE. of the block 


2 62 1/3 
io _ | Q4x60x60)" x (6.4x10)* x9.8 РИС. 
ао 4x (221 7? l 
or 5x490x x! 22x 98x (Lex) = 3.6 x 107 m = 36000 km 
or 125x?-x-1-0 21. (d) 
J J 22. (a) : Number of waves in glass slab is 
ie Ta ВЕКУ =0.33 m N= Thickness of glass slab 8cm 
mele 23 1 Wavelength of light in glass ~ À glass 
17. (d): The filament resistance at 0°C is | ; 
. Number of waves in water is 
Е Ro- im (given) Length of path of water 10 cm 
t 425°C 1 = = 
= А v ? Wavelength of light in water Nass 
Rays = 9g a 259 As N, = N, (given) 
Let a be required temperature coefficient of n i e er а = 
resistance. glass “water 
As Rr=R)(1+ aT) or Alass А 8 ст = 4 (0 
= РТ R (425°C) As refractive index of a medium, 
12 i -4Q | _ Wavelength of light in vacuum 
= TOU O =5x10 76“ ~ Wavelength of light in medium 
18. (a): The magnitude of electric field intensity due es Fess mater [ux] 
to an infinitely long straight wire of uniform linear H water glass 
ity Ai À Aram nuno 
charge density À is or igas = тузет КЕЕ (2)(4)- 2 (using (i)) 
A 1 2А glass 4 3 3 


 2meg Amey ro 23. (c) :Let T; be the time period of longer pendulum 


where r is the perpendicular distance of the point T, | ІА | 16 
: =  —=,4А-=4— =4 or 
from the wire. T l 1 


T, = AT 
1 E E Let after time t, the pendulum be in the same phase. 
Here, №= = Ст , г= 18 ст = 18 х 10 m, Tt will be so then 
1 9 2 == £ = t -l= t-T r ES = t-T 
ав Мт С Tn T T i AT T 
9 214-2 t 8) ог t= At - AT or 3t = AT ~. t = 41/3 
go Мт С “*)(2) 30m 24. (b): Here, 
(18x10 ? m) Change in collector current, Alc = 2 mA 
1 Current amplification factor, D = 50 
=>x10''N С! =0.33x10!! МС" Alc 2 
3 As В= С ~ Alp=40x 10° A- 40 uA 
А m e B 
19. (c) :The = of il m 25. (c) : The flight of the shell before explosion is shown 
—21—22 —1– 2^? 2559 in figure where H is the highest point. 
п=1 т 1-27 = 25%: 


Heat consumed per cycle, О = 600 kcal 
Heat rejected to the sink per cycle is 
О, - NO, = 600 – 0.25 x 600 = 450 kcal 


Tg? 1/3 
20. (b): As al e —R 
4 


д? 


усоѕӨ 
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Velocity of the shell at H = vcos0 
At H, it explodes into two pieces each of mass m/2 
and denoted by 1 and 2 respectively. Let v, and v, 
be velocities of the pieces 1 and 2 immediately after 
the explosion. 
As the piece 1 retraces its path to the cannon, 

vı = -vcos0 
Applying the law of conservation of momentum, 


m m 
ту совд = vit v» 


ту созд = = Cvcos) 7v 


V5 = Зусозд 
26. (b) 


27. (d): The given transition n = 2 to n = 1 corresponds 
to first line of Lyman series. 
For Lyman series, 


1 1 1 
ieu where n=2, 3,4,.... 


A 12 2 
For first line, n = 2 
1 1 1 3 
=р| =| р 
À Ё »| 4 NO 


For minimum wavelength of the series, n — ce 


1 b od 
À r| 5- гек 


тіп оо ... (ii) 
Dividing eqn. (i) by eqn. (ii), we get 

An; 3 3 

КЕ = d or À min = 4 А 
But A = 122 nm (given) 


uds 1022 nm) = 91.5 nm = 915 А 
28. (b): Here, u; = 12m sl, и, = 10 т 8) 

Let у be velocity of the light particle after collision 
Е (m, — mju n 2mjw, 


" l 
17 mcm, m, + m» (i) 


Given : mı << m 
m, can be ignored compared to m; 
From equation (i), we get 
Vy =- Uy + 2и) 
Substituting the values, we get 
v,--12ms ! «2(10ms )) 
-8msinits original direction 
29. (c) : Here, velocity of bat, v, 4 m 571 
velocity of sound, у = 340 ms 
Frequency emitted by the bat, o = 90 kHz 
As source (bat) is moving towards the wall, the 
apparent frequency of sound striking the wall is 
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o 


FK s 14 » 
о =V уу, ....(1) 


On reflection, wall acts as source and bat is the 
observer 


-— Vv, => У у; 
' у v-v; 


[Using (1)] 
Е EE 90 x 344 


Modi та 

30. (d):Capacitance of a parallel plate capacitor filled 
with air is 

c= 802 =10 ЦЕ (given) . (i) 

where d is the distance between the plates. 
When the gap between the plates is filled partly 
with a dielectric of dielectric constant К(= 4) as 
shown in figure. Then, 


АТА 


A/2 


€9(A/4) _ EA 


Capacitance of part Iis Cj = 


d 44 
Ke(4/2) KeA 
Capacitance of part II is C; = al LN 51 
Capacitance of part III is С; = e) = ot 


Cı, С; and C; are in parallel. 
The new capacitance of the capacitor is 
Cray = Ci + С, + C3 
ЕА | KEgA EA _ БА KeA 


“ad 24 4d od 2d 

=A = ase =25uF (using (i)) 
31. (a) 32. (d) 33. (d) 34. (a) 35. (с) 
36. (c) 37. (b) 38. (a) 39. (b) 40. (с) 
41. (c) 


42. (b):For e.m.f. to be positive, the following half cell 
reactions will occur : 


Fe — — Fe” + 2€ E-24044V 
2Fe** + ге“ ——њ 2Fe** E-2-077V 
Overall reaction : 

Fe + 2Fe?* —_—-њ 3Fe?* Fo=+121V 


Fe?* will decrease. 


2. Mass of H5O formed 


18 Mass of compound taken 
M E) x 100 = 1096 
18 0.2 


44. (b) 

45. (d):Required equilibrium is obtained if we operate, 
eq. HI. x 4- eq. Ix 2 – eq. II x 2 
we get, 


43. (b):96 of H = 


2 2 2 
K,- E es x(K, )* = OO _ 
Ка Ky * — [N5OI'[0;] 


1 " MEN. 
- | z) zl J х (4.1х107)* 59. 
27х10 4.6х 10 
= 1.832 x 10° 
46. (b) 47. (d) 48. (d) 49. (a) 
50. (b): 
Cu + 2AgNO; —» 2Ag + Cu(NO3), 60. 
(P) (Q) Blue solution qe ад) 
[Na(NH3)]* + ет ac en 
ise. Ro NaNO3(aq) + CuC 2(aq) 
Blue solution White (R) 
–34 8 
51. (а): Е = he _ 6.6x10 ^ x3x10 
А А 
3 
E(given) = АН 3 per molecule of CI—CI 
6.02 x10?? 
bond. 
6.6x10 7^ x3x10* 242х10° 
À 6.02 x10? 
=> А = 494 пт 61. 
52. (с): | "i 63. 
Ро db Ре 
Hac oH. H,C cH) 
па Hs M ae 
О 
|| || 
и“ ИМ 
Ho ja H* H,C T —H 
H,C—C—CH, H,C —C—CH; 
O OH 64 
|| 65. 
О 
AUN 
-H,O ЊС CH 
ве | || ог 
H C —C—CH, 66. 
CH; 


53. 


54. 
58. 


(b): We know, V=5.6 x N 

_ 0. 15... 20 
5.6" 5.6" 5.6 

N,V, + NV, + У = Мрур 
10 1,15 1,201 y x3 
56 2 56 2 56 2 

ог Ng-1339 or V= Мр x 5.6 = 1.339 x 5.6 = 7.5 

(a 55. (a) 56. (d) 57. (d) 

(b):5L +105 + 6H'  — e 3L +3Н,О 

Tem violet 


KMn0O,(1%) 
———— 


№ 


№ № 


(b): CH; — CH, 


Tollens’ 
reagent 


i Е== CH, 
OH OH 


No reaction 


(a) : Since KCl undergoes complete dissociation. 
KC] ——» K* + Cl 
One mole of KCl will give 2 mole particles and 
the value of ‘? will be equal to 2. 
АТу= і Kym 
Кр= 1.86 К kg mol", AT;= 2 К,і= 2 
2=2 х 1.86 хт 


ог = 0.5376 mol/kg 


т = 
2x1.86 


Grams of KCl = 0.5376 x 74.5 = 40.05 g per kg 
40.05 g of KCI should be added to 1 kg of 


water. 
(d) 62. (a) 


(a) :2Al(.) a 6HCl (ag) — АТА RE 6СК ад) RS ЗА 


At STP, 6 moles of НС! produce 3 moles of H, 


-3x224 L of H, 


3 x 224 


-. Lmole of HCl produces = =11.2 L of H, 


Again at STP, 2 moles of Al produces 3 moles of H, 
= 3 x 22.4 L of H, 
3 x 22.4 


-. 1 mole of Al produces = 


= 33.6 L of H, at STP. 


. (d) 
. (о) : Су: [Ne] 3s? зр? 


Unpaired electron is in 3p orbital 
n=3,l=1,m=-1,0,1 

(c): The sugar level in the blood of a diabetic 

person may suddenly fall, immediate intake of 


© 
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glucose increases the blood sugar level almost 
instantaneously. 


ІЗЕТ E 
67. (d): ums = P -xms! 


Urms € NT as T = constant 


-1 


Urms = X MS 


68. (c) :2KI + H,SO, ——> K,SO, + 2HI 
2HI + H,SO, —> 260 + 50, + 1, 
69. (4): CH, + 20; —> CO, + 2H,O 
| The reaction consumes 2 moles of O, for 
1 mole of CH, and produces 1 mole of СО)». 
The reaction consumes 2 mL of O5 for 1 mL 
of CH, and produces 1 mL of СО)». 
This means for the reaction to consume all the 
CH, present in the sample, we need 
2mLO, 


1 mL CH, 
Thus, CH, is limiting reagent. 
Now, reaction will consume 20 mL of CH, and 
40 mL of О; gas to produce 
1 mL O, 
1 mL CH, 
After the reaction is complete, О; left is 
(50 mL - 40 mL)O, = 10 mL О, 
Now, the mixture of gas will contain 
= 10 mL О; + 20 mL CO, = 30 mL gas 


20 mL CH, x = 40 mL O, 


20 mL CH, x = 20 mL СО; 


70. (a) 
3P 
71. (9): The rms velocity of a gas = Va 


NITE 1.2 х 10? 
Dc = 0.9 x 10? 


Бля = 3 х 102 – 300 m 57! 
72. (a) 73. (d) 


74. (d): Volume of one molecule = frr 


= Ên(1.54x10) om? = 1.53 x 1079 em’ 
Volume of all molecules in 1.65 g of Ar 


1.65 -23 


= Na x1.53x10 2? = 0.380 cm? 


Volume of solid containing 1.65 g of Ar = 1 cm? 
Empty space = 1 – 0.380 = 0.620 
Percentage of empty space = 6296 
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75. (c) :In 507, S is already in its highest oxidation 
state i.e., +6 hence, can not be further oxidised. 
76. (a): By white tin plating, bottom of the ship can be 
protected. 
77. (c) :Let mass of Ag in Zn = x g 
Mass of Ag in РЬ = 1- xg 
As partition coefficient of Ag in Zn and Pb is 300. 
Concentration of Ag in molten Zn 


300 = - - 
Concentration of Ag in molten Pb 
je ИН ЛЕ - 
1-x/100 1-х 31 
= Mass of Ag in Zn = 2d 


31 
96 of Ag in Zn- 57 х100 =97% 


78. (а): CHCOOH + HCOOH + CH;CHO 


+ CO, + H,O 
79. (c) : Си + 2e ——» Cu 
2 x 96500 C = 1 mol Cu = 1 mol CuCl, 
965 


965 Cz = 
2x96500 200 


mol CuCl, 


1 E 
Molarity of CuCl, solution = — mol 17! 
= 0.005 M 


80. (a):K,- —— x. eee 5 
В|А 2 || 2 
ЈУ МЕ 
= V=6L 
81. (а) 82. (d) 83. (d) 84. (d) 85. (а) 
86. (c) 87. (а) 88. (b) 89. (a) 90. (a) 
91. (d) 92. (b) 93. (d) 94. (c) 95. (а) 
96. (d) 97. (c) 98. (a) 99. (b) 100.(b) 
101.(a) 102. (c) 103. (с) 104. (b) 105. (с) 
106. (с) 107. (c) 108. (с) 109.(d) 110. (а) 
111. (а) 112. (а) 113. (а) 114. (b) 115. (b) 
116. (а) 117. (b) 118. (c) 119. (4) 120. (с) 
121. (а) 122. (b) 123. (d) 124. (а) 125. (a) 
126.(c) 127. (d) 128. (а) 129. (b) 130. (d) 
131.(b) 132. (b) 133. (c) 134. (b) 135. (b) 
136.(b) 137. (d) 138. (c) 139. (d) 140. (b) 
141.(c) 142. (а) 143. (а) 144. (b) 145. (с) 
146.(d) 147. (b) 148. (d) 149. (4) 150. (b) 
ФФ 
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Exam held 
on 
8^ April 


SOLVED PAPER 2018 


We are happy to inform our readers that most of the questions asked in 
JEE Main 2018 Exam are similar to the problems given in 
MTG JEE Books. 


The ratio of mass percent of C and H of an organic 
compound (СхНуО;) is 6 : 1. If one molecule of 
the above compound (CyHyO7) contains half as 
much oxygen as required to burn one molecule of 
compound CyH y completely to CO; and H5O. The 
empirical formula of compound CyH yO; is 

(a) C3H603 (b) СВАО 

(с) C4H405 (d) СНО; 


Which type of ‘defect’ has the presence of cations in 
the interstitial sites? 
(a) Schottky defect 
(c) Frenkel defect 


(b) Vacancy defect 
(d) Metal deficiency defect 


According to molecular orbital theory, which of 
the following will not be a viable molecule? 
(d) H7 


(а) He£* (b) He} (c) H3 


Which of the following 
lines correctly show the 
temperature dependence 
of equilibrium constant 
K, for an exothermic 
reaction? 

(a) A and B (b) Band C 
(с) Сапар (d) А and D 


The combustion of benzene (J) gives СО; and 
H,O(). Given that heat of combustion of benzene 
at constant volume is —3263.9 a тог! at 25 °C; 
heat of combustion (in kj mol y of benzene at 
constant pressure will be (R = 8.314] K! mol?) 
(a) 4152.6 (b) -452.43 

(c) 3260 (d) -3267.6 
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10. 


For 1 molal aqueous solution of the following 
compounds, which one will show the highest 
freezing point? 

(а) [Соб О) Сб (Ы) [Co(H5O);CI]CL.H;O 
(с) [Co(H5O),CL]CI.2H;O 

(d) [Co(H,O)3Cl,].3H,O 

An aqueous solution contains 0.10 M H,S and 
0.20 M HCL. If the equilibrium constants for the 
formation of HS from Hai is 1.0 x 10 7 and that 2 
from HS" ions is 1.2 x 10 P then the concentration 


of S^ ions in aqueous solution is 
(a) 5x10? (b) 3 x 107? 
(c) 6x10?! (d) 5x 10? 


Ап aqueous solution contains an unknown 
concentration of Ва“. When 50 mL of a 1 M 
solution of Na,SO, is added, BaSO, just begins 
to precipitate. The final volume is 500 mL. The 
solubility product of BaSO, is 1 x 10 9. What is 
the original. concentration of Ba?* ? : 

(а) 5x10°M (b) 2x10? M 

(c) L1x10?M (d) 1.0 x 107? M 


At 518 ?C, the rate of decomposition of a sample 
of gaseous acetaldehyde, initially at a pressure of 
363 Torr, was 1.00 Torr $! when 5% had reacted 
and 0.5 Torr s ! when 33% had reacted. The order 
of the reaction is 

(a) 2 (b) 3 (c) 1 (d) 0 


How long (approximate) should water be 
electrolysed by passing through 100 amperes 
current so that the oxygen released can completely 
burn 27.66 g of diborane? 

(Atomic weight of B — 10.8 u) 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


(a) 6.4 hours (b) 0.8 hours 
(c) 3.2 hours (d) 1.6 hours 


The recommended concentration of fluoride 
ion in drinking water is upto 1 ppm as fluoride 
ion is required to make teeth enamel harder by 
converting [3Ca3(PO,)-Ca(OH),] to 

(a) [CaF] (b) [3(CaF,)-Ca(OH),] 
(с) [3 Са(РОјуСањ] (d) [3(Ca(OH) -CaF)] 


Which of the following compounds contain(s) no 
covalent bond(s)? 

KCl, PH3, О,, В,Н,, H5SO, 

(a) KCl, ВН. PH, (b) KCl, H,SO, 

(c) KCl (d) KCl, BH, 


Which of the following are Lewis acids? 
(a) PH; and BCl; (b) AlCl; and SiC], 
(c) PH; and SiCl, (d) ВСІ, and AlCl, 


Total number of lone pairs of electrons in I; ion is 
(a) 3 (b) 6 
(c) 9 (d) 12 


Which of the following salts is the most basic in 
aqueous solution? 

(a) AI(CN)s (b) CH;COOK 

(c) FeCl, (d) Pb(CH3;COO), 


Hydrogen peroxide oxidises [Fe(CN)g] ^ to 
[Fe(CN)g]" in acidic medium but reduces 
[Fe(CN)g]^" to [Ее(СМ№),]* in alkaline medium. 
The other products formed are, respectively 

(a) (ЊО + O5) and ЊО 

(b) (H,O + O5) and (H,O + OH ) 

(с) H,O and (ЊО + O5) 

(d) Н,О and (H5O + OH ) 


The oxidation states of Cr in [Cr(H5;O)g]CL,, 
[Cr(CgH¢)2] and K;[Cr(CN);(0O);(O5) (NH)] 
respectively are 

(a) 43, +4 and +6 (b) +3, +2 and +4 

(c) +3, 0 and +6 (d) +3, 0 and +4 


The compound that does not produce nitrogen gas 
by the thermal decomposition is 

(a) Ba(N3); (b) (NH4);Cr;O; 

(c) NH,NO, (d) (NH4)5SO, 


When metal ‘M’ is treated with NaOH, a white 
gelatinous precipitate ‘X’ is obtained, which is 
soluble in excess of NaOH. Compound ‘X’ when 
heated strongly gives an oxide which is used in 
chromatography as an adsorbent. Then metal ‘M’ is 
(a) Zn (b) Ca 

(c) Al (d) Fe 


20. 


21. 


22. 


23. 


Consider the following reaction and statements : 

[Co(NH3)4Br;]* + Br —— [Co(NH3)4Br4] + МН; 

(I) Two isomers are produced if the reactant 
complex ion is a cis-isomer. 

(II) Two isomers are produced if the reactant 
complex ion is a trans-isomer. 

(Ш) Only one isomer is produced if the reactant 
complex ion is a trans-isomer. 

(IV) Only one isomer is produced if the reactant 
complex ion is a cis-isomer. 

The correct statements are 

(a) (D and (II) (b) (I) and (Ш) 

(c) (III) and (IV) (d) (II) and (IV) 


Glucose on prolonged heating with HI gives 
(a) n-hexane (b) 1-hexene 
(c) hexanoic acid (d) 6-iodohexanal. 


The trans-alkene are formed by the reduction of 
alkynes with 

(a) H5, Pd/C, BaSO, 
(c) Na/liq. NH; 


(b) NaBH, 
(d) Sn/HCl 


Which of the following compounds will be suitable 
for Kjeldahl’s method for nitrogen estimation? 


77" 
(а) („| 


~ | ) 
E: ‘COMIC (CAPSULE, 


WHAT DO YOU CALL AN 


ACID WITH AN ATTITUDE? 


. —— 
gimme ur lunch 


Ng} 


NH; 


О 
но 


A-mean-oh acid 
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© 


24. Phenol on treatment with CO, in the presence 


25. 


26. 


Ф 


of NaOH followed by acidification produces 
compound X as the major product. X on treatment 
with (CH4CO),O in the presence of catalytic 
amount of H5SO, produces 


a CH, 
do: 
COH 
О 
РА 


O^ “сн. 
(b) Or 


COH 


Ке COH 
О 3 
N ge 
с о 

он COH 

(c) (d) 
А 
O 


An alkali is titrated against an acid with methyl 
orange as indicator, which of the following is a 
correct combination ? 


Base Acid End point 
(a) Weak Strong Colourless to pink 
(b) Strong Strong Pinkish red 
to yellow 
(c) Weak Strong Yellow to 
pinkish red 
(d) Strong Strong Pink to colourless 


The predominant form of histamine present in 
human blood is (pK,, Histidine = 6.0) 


H 
N 
(а) (Мн, 
№ 
H 
N + 
(b) Уч 
H 
N 
(c) Уын, 
H 
N А 
а (ум 
N 
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27. Phenol reacts with methyl chloroformate in the 
presence of NaOH to form product A. A reacts with 


Br, to form product B. A and B are respectively 


OH Br OH 
and 
i. 
O O 

O O 
o Y ^u ory i 
Br 
O O 
oQ E Y 
OH j OH 
«) A осн, *“ X OCH 
C fe 
O Br O 


28. The increasing order of basicity of the following 


compounds is 


NH, 
(3) NH (4) < “мнен, 


(а) (1) < (2) < (3) < (4) 
(b) (2) < (1) < (3) < (4) 
(с) (2) < (1) < (4) < (3) 
(d) (4) < (2) < (1) < (3) 


29. Тће major product formed in the following reaction 


30. The major product of the following reaction is 


Br 
NaOMe 
MeOH 


(c) (d) 


OMe 
(a) (b) 
i OMe 


SOLUTIONS 


(d) : Mass of carbon in the given compound = 12X 
Mass of hydrogen in the given compound = Y 
DX 6 
ye 
Combustion of CyH y 


== dac (i) 


CyHy + (x«i jo: —> XCO,+5H,0 


Oxygen atoms required = 2 (x + x) 


As given, ba(x«E)-z 
2 4 


Substituting the value of Y from eqn (i) 
X+ = =Z > X+ = EL 

4 2 
ЗХ _ 

2 

Ratio of X: Ү:2= X:2X ; 3% 
іе,2:4:3 2 
So, the formula of the compound is СНО; 


Z 


(c) :In Frenkel defect, an ion is displaced from its 
regular position to an interstitial position creating 
a vacancy or hole. 


(d) : He* (2 electrons) => 6157 
В.О.= 2 =] 
2 

He} (3 electrons) > ols? с“15! 
B.0.2 271295 

2 
Н; (3 electrons) 2 ols? 6 15' 
B.0.-2-1295 

2 
H?- (4 electrons) > o1s” 6 157 
Eüs a 


2- ; ; 
Thus, H? cannot exist as it has zero bond order. 


(a) : From thermodynamics, 
ln K= sAn + 28 
RT К 


For exothermic reaction, 
AH - -ve 


=+A 


AH 
Slope = – 
оре R 


So, from graph, line should be A and B. 


(d) : Combustion of benzene, 
15 
C&Hg(n t > O»(g) ——35 6CO;( + 3H20() 


AH = AU + An RT 
AU = -3263.9 kJ/mol 


An адс = –1.5 
5 2 


R = 8.314] K`! mol! 
T = 25 + 273 = 298 K 
АН = -3263.9 – 1.5 x 8.314 x 298 x 10? 
= -3263.9 -3.716 = – 3267.6 kJ/mol 
m is same for all the solutions thus, AT <i (number 
of ions or molecules) 
where, AT; = Tre T; 
[Co(H5O0)g]Cl; => 4 ions (i = 4) 
[Co(H5O);CI] Cl,-H,O = 3 ions (i = 3) 
[Co(H,O),Cl,] Cl-2H,0 => 2 ions (i = 2) 
[Co(H,0)3Cl3]-3H,0 = No ion (i = 1) 
Freezing point of solution increases, the value of 
i decreases. So, highest freezing point will be of 
[Co(H50)4Cl4]-3H5O solution. 
(Ь):Н,5 => Н? + Н; k, =1.0x 107 
HS == Н? + 57, k, = 1.2 х 107 
H,S == 52 + 2H* 
K=k, xk, 
= 1.0х 107 x 12 x 1078 = 1.2 x 107? 
| [s^ ]H* 
19,5] 
1.2x10 7? x[H,S] 
[H+ 


MPP CLASS xu ANSWERS KEY НИМ 


=12%10 2° 


[527] 


1. (6) 2. () 3. 
6. (a 7. (b 8. 
11.(b) 12. () 13. 
16.(b) 17. (а) 18. 


d) 4. (а) 5. ( 
а) 9. (d) 10. (b) 
d) 14. (b) 15. ( 
a 


( 
( 
( 
(a) 19. (с) 20. (bod) 


21. (b, d) 22. (a,b,c,d) 23. (a,b,d)24. (4) 
25.(0 26. (1) 27. (a) 28. (с) 29. (d) 
30. (b) 
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10. 


11. 


12. 


@ 


[HCl] = 0.2 M 
As HCl is stronger acid so, [H*] = 0.2 M 
E 
(0.2)? 
(с) : (Na9S8O4) (Ва5о,) 
MV, = МУ 
1Мх 50 = M, x 500 
250 1 
? 500 10 
For just precipitation, 


[s2 3 x 10° M 


Qp = ks, 
[ва7"] [SO] = Ку(Ва5о 
Ва x E ey 2" 
10 

Ba?* = 10? M in 500 mL 
Initially, [Ba?*] in original solution (450 mL) 
M, x 450 = 10? x 500 

| 500x10? 

l 450 


(a) :r œ (a – x)" 


n 
n [4-X 
(р) (=>) 
1 (2-3 «GJ 
0.5 00-33 67 


2 = (1.41)” = ја 


-11x10?M 


(n = order of reaction, 
(а – x) = unreacted) 


ie,n-2 
(c) : B3Hg t 30, —> B203 ix ЗЊО 
27.665 96g 
Thus, for combustion of 27.66 g of B;Hg oxygen 
required is 96 g. 
According to Faraday's law of electrolysis, 
w = 21 = 20 
96500 
8х100хї 
96g —— — — 
96500 
96 x 96500 
-— = 11,5808 => t= 35. 
8x100 600 


(c) : Tooth enamel is mostly hydroxy apatite. 
F converts this into the much harder fluorapatite. 
[Са (РО) Са(ОН)] — [3Ca3(PO,)5-CaF)] 
(c) : KCl is an ionic compound. While all other 
compounds contain covalent bond. 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


(d):The compound which can accept a pair of 
electrons is known as Lewis acid. ВСІ, and AlCl, 
have vacant orbitals and their octet is not complete 
thus these can accept electron pairs and behave as 
Lewis acids. 
ST 
e 
: SID 
(с) 61 
1: 
Total lone pairs = 9 
(b) : AI(CN)3 + H2O === АКОН); + HCN 
Weak base Weak acid 
СН,СООК + ЊО == CH4COOH + KOH 
Weak acid 


FeCl, + Н,О === Fe(OH); + НСІ 
Weak base Strong acid 


Pb(CH4COO), === Pb(OH), + CH;COOH 
Weak base Weak acid 


Hence, for the CH;COOK, nature of solution is 
basic. 


Strong base 


(c) : Oxidising action of H5O, in acidic medium : 
2[Fe(CN)4]^ + H,O, + 2H* —> 
2[Fe(CN),]* + 2H,O 

Reducing action of H,O, in alkaline medium : 
2[Fe(CN)g- + 20H” + Н,0, —> 

2[Fe(CN),]*" + 2H,O + О, 
(c) : [Cr(H,O),]Ch => х+6х0+3х-1=0= х= +3 
[Cr(CgHg)j] > x+2x0>x=0 
K,[Cr(CN) (О) (Оз) (NH3)] 
2x (41) +х+2х (1) +2 х (2) +2 х (1) +0=0 
2+х-2-4-2=0=5 х= +6 
(d) : Ba(N3); —— Ва + 3N, 
(NH4Crj0; 44 N; + 460 + Cr)0; 
NH,NO, > N; + 260 
(NH,),SO, 4 2NH; + H,SO, 
(c) : Metal M could be Al as Al(OH); is soluble in 
excess sodium hydroxide to form hydroxy aluminate 
ions. Al,O; (oxide of metal M) is used as adsorbent in 
chromatography. 
Al + NaOH—> АКОН); + 3Na* 


(M) (X) 
White ppt 


[мон (ехсеѕѕ) 
Na[Al(OH),] 


Sod. tetrahydroxoaluminate (Ш) 
(Soluble) 


BEST TOOLS FOR SUCCESS IN 


CHAPTERWISE SOLUTIONS 
2017-2013 ғы. 2012-2002 AIEEE 
PHYSICS p | HEMISTR 


» МАТНЕМА "~ 
DIN PAPERS expen 


10 Very Similar Practice Test Papers 


1 6 JEE MAIN 2017-2015(О пе & Online)-2013 
Years & AIEEE (201 2-2002) Visit 


www.mtg.in 
for latest offers 


Available at all leading book shops throughout India. and to buy 
For more information or for help in placing your order: online! 


Call 0124-6601200 or email: info@mtg.in 


CHEMISTRY TODAY | MAY '18 (73) 


H3N Br 
+Вг 
Со 
-NH 
HN P pg ^ VS 
HN н, BF 
20. (b): fac-isomer 
н. МН, HN BF в 
МН; 
: +Вг 
cis-isomer -NH; Co 
Br NH 
NH, ^? 
mer-isomer 
HN В мн, HN P" Вг 
C +Вг С 
H4N E NH; H3N In NH; 


trans-isomer (only one-isomer) 


21. (a) 
Na/ligNH3 i Ee" 


Birch reduction MH 
trans- Alkene 


22. (c):R-C=C—R 
Alkyne 


23. (b):Kjeldahl's method is very convenient method. 
This method is suitable for estimating nitrogen in 
those organic compounds in which nitrogen is 
linked to carbon and hydrogen. This method is not 
used in case of nitro, azo and azoxy compounds 
and for the compound containing nitrogen in the 
ring (e.g., pyridine, quinoline, isoquinoline, etc.) 


OH OH, 
CO,,NaOH COONa 
24. (a): = 
а OH 
Pheno . COOH 
H 
ts 
(X) 
Salicylic acid 
| 
OH д=с=ењ 
СООН (CH,CO)0 COOH 
ee + CH,COOH 
H,SO,(cat.) 
(X) (Acetylsalicylic acid) 


Aspirin 
25. (c) : Methyl orange shows yellow colour in basic 
medium and red colour in acidic medium. 


Ф 
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26. 


27. 


28. 


29. 


30. 


(d) : Histamine has two basic centres namely the 
aliphatic amino group and nitrogen of imidazole 
ring that does not already have a proton. In human 
blood, the aliphatic amino group (pK, around 9.4) 
will be protonated whereas the second nitrogen of 
imidazole ring (pK, = 5.8) will not be protonated. 


OH 


0 
TORS -ove xe б) 


О (А) 


Вг 
(В) 
NH, 
(c) : p strongest base as electrons of one 
“уң 


nitrogen can easily donate due to -ve charge. 
Now, out of 1 and 4, 4 is stronger as 


/\NHCH, РАЧА NUT 


2°-amine 1°-amine 


GG 


is least basic as it involve sp” hybridised 


N-atoms. 
So, the increasing order of basicity is 
2<1<4<3 
DAY 
~” Y | 
(d): O OH H 


(b) : NaOMe is acting as a base thus it will cause 
abstraction of H* ion. Thus, E2 elimination will 


take place. 
B 
eBr/ we , e + NaBr + MeOH 
© 


a 


| | Practice Paper 
his specially designed column enables students to self analyse their 
extent of understanding of complete syllabus. Give yourself four 
marks for correct answer and deduct one mark for wrong answer. 


Self check table given at the end will help you to check your 
readiness. 


Total Marks : 120 Time Taken : 60 Min. 
NEET / AIIMS 6. Amineralcontaining iron (II) sulphide but no other 
Only One Option Correct Type sulphide is treated with excess of hydrochloric acid 
1. When water is dropped over sodium peroxide, the to produce hydrogen sulphide gas. If 3.15 g sample 
colourless gas produced is of mineral yielded 448 mL of hydrogen sulphide gas 
(a) dinitrogen (b) dioxygen at 0 °C and 760 mm pressure, the mass percentage 
(c) dihydrogen (d) hydrogen peroxide. of iron (II) sulphide in the sample is 
2. Among the following ionisations, which one will (a) 20.6 (b) 35.2 
have the maximum value of ionisation energy? (c) 55.8 (d) 72.4 
2 
(a) Be Be (b) Be" БЫ Be" 7. The normality and volume strength of a solution 
(c) Soe (d) Sr Sr made by mixing 1.0 L each of 5.6 volume and 
3. The concentration of oxalic acid solution is 11.2 volume H,O, solution are 
x mol 177, 40 mL of this solution reacts with 16 mL (a) 1N, 5.6 vol (b) 1.5 N, 5.6 vol 
of 0.05 M acidified KMnO, solution. Assuming (с) L5 N, 8.4 vol (d) 1 N, 8.4 vol 


that oxalic acid dissociates completely, pH of the uu" : 
given oxalic acid solution is 8. Which of the following is not true? 


(a) 1.0 (b) 1.3 (с) 1.699 (4) 2.0 (a) SH, and ВІСІ; do not exist. 


4 2- 
4. 2Al* FeOsy AbOs(,*2Fe(; АН“ -851.4k] mol. (b) c Bs oe at " ER 
How much heat is released when 72.0 g of Al reacts (c) SeF, ап q are teiranedra x pestes. 
with excess FejO4? (d) I; is a linear molecule with sp d-hybridisation. 
(а) 1136 kJ тог! (b) 1278 kJ mol! 9. Fluorosis, a bone disease, is caused by the presence of 
(c) 2.28 x 10? kJ mol (d) 2.54 x 10? kJ mol! (a) carbon monoxide in air 
(b) SO, in air 
0,/CH,Cl, 


| (c) pesticides in water 
СН; = CH = CH — CH; ———— P will b 
3 78°С с (d) fluoride in water. 
(a) CH4— CHO (b) CH4— COOH ma | а 
(с) CH;—CH—CH—CH, 10. Considering that NaOH neither oxidises nor 


| | reduces CrO,Cl,, which of the following species 


5. Product 'P' of the given reaction, 


OH OH will be formed when CrO,Cl, is dissolved in NaOH 
A solution? 
(d) uum oe (a) Сто (b) CLO 
0-0 (c) Clo (d) Cr(OH); 
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11. 


12. 


A pre-weighed vessel was filled with oxygen at 
N.T.P. and weighed. It was then evacuated, filled 
with SO, at the same temperature and pressure, and 
again weighed. The weight of oxygen will be 

(a) the same as that of SO; 


1 
(b) 5 that of SO; 
(c) twice that of SO; 
(d) one fourth that of SO. 


Which of the following sets of quantum numbers is 
correct for a 4d-electron? 


1 
(а) TAE (b) 4, 2, 1,0 


1 1 
с) 4,2,-2,+— d) 423,77 
(c) ^ (d) 5 


Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 
is followed by a statement of reason. Mark the correct choice as: 


14. 


15. 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion : А spectral line will be seen for a 


2p, 2p, transition. 

Reason : Energy is released in the form of wave of 
light when the electron drops from the 2p, to the 
2p, orbital. 


Assertion : Sodium reacts with oxygen to form 
Na,O, whereas potassium reacts with oxygen to 
form KO). 

Reason : Potassium is more reactive than sodium. 


Assertion : An endothermic reaction gives a better 
yield of products at higher temperature. 

Reason: The equilibrium constant ofan endothermic 
reaction increases with increasing temperature. 


JEE MAIN / ADVANCED 


16. 


Ф 


Only One Option Correct Type 


Which of the following are isoelectronic and 
isostructural? 

NO3, COZ, CIO;, SO, 

(а) COZ, CIO; (b) COZ, NO; 

(c) SO, CIO; (d) SO3, МО; 
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20. The A;H and A, 


17. Rankthe following carbocations in increasing order 


of stability : 
(i) (ii) 
(ii) > (iv) 


(b) iv <i<iii<ii 
(d) i<iii<ii<iv 


(a) iv <iii<i<ii 
(c) ili<ii<i<iv 


18. Na,SiO3 is a polymer. How many O-atoms are 


shared by each 3104 tetrahedron with other SiOT 
tetrahedra? 


(a) 0 (b) 1 (c) 2 (d) 3 


19. The pK, of acetyl salicylic acid (aspirin) is 3.5. The 


pH of gastric juice in the human stomach is about 

2 to 3 and the pH in the small intestine is 8. Aspirin 

will be 

(a) unionised in the small intestine and in the stomach 

(b) completely ionised in the small intestine and in 
the stomach 

(c) ionised in the stomach and almost unionised in 
the small intestine 

(d) ionised in the small intestine and almost 
unionised in the stomach. 


More than One Options Correct Type 


of an element A are + 450 kJ mol! 
апа -100 kJ mol. Which of the following options 
are true with respect to А" and A’ ions? 
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21. 


22. 


23. 


OVERALL TOPPERS 


(а) AggH of A* = -450 kJ mol! 
(b) A;H of A’ = -100 kJ mol! 
(c) AH of A* = +350 kJ mol" 
(d) AjH of A" = 4550 kJ mol! 


Which of the following reactions involve increase 
in entropy? 

(a) № sl ЗА; => 2NHs(g 

(c) AgNO3(aq) T NaCl, — AgClis) $ Мамозф 
(d) S (Rhombic) + О => SO» 


Which of the following statements are false? 

(a) BeCl, exists as dimer in the vapour state and 
polymeric in the solid state. 

(b) Calcium hydride is called hydrolith. 

(c) The oxides of Be and Ca are amphoteric. 

(d) Bicarbonates of Na and Sr are insoluble in water. 


Which of the following reactions are correctly 
represented? 
(a) R—CH = СН, + НСІ Э R — Г — CH, 
Cl 
Peroxide 


(b) R—CH-—CH,4 HI" 
R—CH, —CH;-I 


TOP COLLEGES 
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24. 


25. 


26. 


Peroxide 


(c) R—CH=CH,+ НВг — —» 

R—CH,— СН, — Br 
(d) R—CH = CH, + НІ 299906 p — CH — CH, 

I 
Integer Answer Type 

An alkaloid contains 17.28% of nitrogen and its 
molecular mass is 162. The number of nitrogen 
atoms present in one molecule of the alkaloid is 


The number of stereoisomers obtained by 


bromination of trans-2-butene is 


A diatomic molecule has a dipole moment of 
1.2 D. Ifthe bond distance is 1 A, 1/x of an electronic 
charge exists on each atom. The value of x is 


Comprehension Type 


Rocks, clays and soils are made up of silicates of 


aluminium, iron, magnesium and other metals. All 


silicates are made up of SiO, tetrahedral units in which 


Si is sp?-hybridised and is surrounded by four oxygen 
atoms. The SiO, tetrahedra can be linked together in 
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several different ways. Depending on the number of 
corners of the SiO, tetrahedra shared, various kinds of 
silicates are formed. 


27. 


28. 


29. 


30. 


Quartz watches contain 

(a) a crystal of quartz as an essential component 
(b) a coating of quartz on the outer body 

(c) hands made up of quartz 

(d) silica coated on the numbers. 


Which of the following is not a crystalline form of 
silica? 

(a) Quartz 

(c) Cristobalite 


(b) Tridymite 
(d) Kieselguhr 


Matrix Match Type 


Match the List I with List II and choose the correct 
answer using the codes given below the lists. 
ListI List II 
(Conversion) (Reagents) 
р (CHj,C—CH-—CH, (i B,H,/H,0,/OH™ 
(CH3),C—CH(CH3), 


| 
OH 


Q. (CH;);C—CH=CH, — (й) H,O/H*/MnO, 


(CH3);C—CH—CH, 
| 


OH 
R. СН; — CH—CH;— (iii Hg(OAc)/H,O/ 
СН; — CHO NaBH, 


5. C;H;—CECH 

CsH;—CH,—CHO 

P Q R S 
(a) () GD Gii) (iv) 
(b) iv) Gid (i) © 
(c) Gv) Gi) (i) Gii 
(d) () Gv) (Qi) Gii 
Match List I containing a list of processes involving 
expansion of an ideal gas with ListII describing 
the thermodynamic change during corresponding 
process and choose the correct answer using the 
codes given below the lists. 


(iv) H3O/H* 


by a valve. Chamber I 
contains an ideal gas 
and the chamber II 
has vacuum. The valve 
is opened. 


. An ideal monoatomic (ii) 


gas expands to twice 
its original volume 
such that its pressure 
1 
Р о —; where, V is 
у 


the volume of the gas. 


. Anideal monoatomic (iii) 


gas expands to twice 
its original volume 
such that its pressure 


13 
its volume. 


1 
P œ ya where, V is 


. Anideal monoatomic (iv) 


gas expands such that 
its pressure P and 
volume V follows the 
behaviour shown in 


the graph : 
P 
“1 
y, 2," 


P Q R 


ListI List II 
' An insulated (i) The temperature 
container has two of the gas 
chambers separated decreases. 


The temperature 
of the gas 
remains constant. 


The temperature 
of the gas 
increases. 


The gas loses 
heat. 


(v) The gas gains heat. 
S 


(a) (i ii) (ii) (iv) (i, ii) 
(b) (ii) (iiv) (iii) (ii, iv) 
(c) (ii) (iiv) (iv) (iii, v) 


(d) (iii, іу) (iii) (iv) (i) 


ee 
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MONTHLY 


M PP Practice Paper 


his specially designed column enables students to self analyse their 
extent of understanding of complete syllabus. Give yourself four 
marks for correct answer and deduct one mark for wrong answer. 


Class XII 


Self check table given at the end will help you to check your 


readiness. 


Total Marks : 120 


NEET / AIIMS 


18 


Only Опе Option Correct Type 


In a mixture of PbS, ZnS and FeS, each component 

is separated from other by using the reagents in the 

following sequence in froth floatation process 

(a) potassium ethyl xanthate, KCN 

(b) potassium ethyl xanthate, KCN, NaOH, CuSO,, 
acid 

(c) KCN, CuSO, acid 

(d) none of these. 


Time Taken : 60 Min. 


The resistance of 0.01 N solution of an electrolyte 
was found to be 210 ohm at 298 K, using a 
conductivity cell of cell constant 0.66 cm !. The 
equivalent conductance of solution is 

(а) 314.28 mho cm? eq! 

(b) 3.14 mho cm? eq! 

(с) 314.28 тћо ! cm?eq ! 

(d) 3.14 mho! cm?eq ! 


Hydrolysis of one mole of peroxodisulphuric acid 
produces 


2. In the following reaction, which of the following (a) two moles of sulphuric acid 
steps is wrong? (b) two moles of peroxomonosulphuric acid 
Me Вг „Ме 2 (с) one mole of sulphuric acid and one mole of 
NB у мао, EOH,A у peroxomonosulphuric acid | 
— semel 7 p1 ПЕНЫ P (d) one mole of sulphuric acid, one mole of 
peroxomonosulphuric acid and one mole of 
Br, +FeBr, hydrogen peroxide. 
Step 3 A compound has molecular formula, C6H;20. It 
does not reduce Tollens or Fehling’s reagent, but 
Br gives a crystalline derivative with 2, 4-dinitrophenyl 
(a) Step 1 (b) Step 2 hydrazine. With alkali and L, it gives yelow solid with 
(c) Step 3 (d) None of these 
3. Which one of the following sets of monomers forms 


the biodegradable polymer? 


Quotable Ouais 99 


(a) HO—CH,—CH,—OH and 


HOOCXO)—COOH 


(b) (O)—CH = CH; and CH» =CH—CH=CH, 


(c) CH}, CH—CN and CH, =CH—CH=CH, 
(d) HJN—CH,—COOH 


and H,N—(CH,);—COOH 


We have all heard of the puzzle given to Archimedes... 
His finding that the crown was of gold was a discovery, 
but he invented the method of determining the 
density of solids. Indeed, discoverers must generally 
be inventors, though inventors are not necessarily 
discoverers. 


Sir William Ramsay 
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a medicinal odour. Clemmensen reduction converts 
it to 2-methylpentane. The structural formula of the 
compound is most likely to be 

(а) CH4—COCH;—CH —(CH3); 

(b CH,—CH;—CO —CH —(CH3); 

(c) CH4CH5CH; — CO — CH;CH; 

(d) (CH3);—CH —CO —CH —(CH3); 


7. Anorganic compound with the molecular formula 
C4H5N, on acidic hydrolysis forms an acid which 
reduces Fehling’s solution. The compound can be 
(a) ethanenitrile (b) iso-cyanoethane 


(c) ethoxyethane (d) propanenitrile. 


8. The edge length of face centred cubic unit cell is 
508 pm. If the radius of the cation is 110 pm, the 
radius of the anion is 
(a) 144 pm 
(c) 628 pm 


(b) 288 pm 
(d) 398 pm. 


9. Absolute alcohol (10096 ethanol) are prepared from 
rectified spirit (9596 ethanol) by mixing a suitable 
amount of and subjected to fractional 

distillation (azeotropic distillation). 

(a) toluene (b) o-xylene 


(c) methanol (d) benzene 


10. When white light is passed through a colloidal 
solution containing fine suspended particles of 
gold, then the scattered light seen in a direction 
different from that of the incident light is 

(b) blue coloured 

(d) red coloured. 


11. An element of 3d-transition series shows two 

oxidation states x and y that differ by two units then 

(a) compounds in oxidation state x are ionic if x > y 

(b) compounds in oxidation state x are ionic if x « y 

(c) oxidation state has no relation to the nature of bond 

(d) compounds in oxidation state y are covalent if 
y>x. 


(a) yellow coloured 
(c) green coloured 


12. The reaction, X —> product, follows first order 
kinetics. In 40 minutes, the concentration of 
X changes from 0.1 M to 0.025 M, then rate of 
reaction, when concentration of X is 0.01 M, is 
(а) 1.73 x 10 M/min 
(b) 3.47 x 10? M/min 
(с) 3.47 x 10 M/min 
(d) 1.73 x 10? M/min. 


© 
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Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 

is followed by a statement of reason. Mark the correct choice 

as: 

(a) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

(b) If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

(c) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 


13. Assertion: The [Ni(e)3]Cl, (en = ethylenediamine) 
has lower stability than [Ni(NH3)g] CL. 
Reason : In [Ni(en)3]Cl, the geometry of Ni is 
trigonal bipyramidal. 


14. Assertion : Glycine exists as zwitter ion but o-and 
p-amino benzoic acid do not. 
Reason : Due to the presence of -NH; and -COOH 
groups within the same molecule, they neutralise 
each other and hence 0-атіпо acids exist as dipolar 
ions or zwitter ions. 


15. Assertion: Hydrometallurgy involves dissolving the 
ore in a suitable reagent followed by precipitation of 
the metal by a more electropositive metal. 

Reason : Copper is extracted by hydrometallurgy. 


JEE MAIN / ADVANCED 
Only One Option Correct Type 


16. A 3.42% (mass/vol) solution of cane sugar is 
isotonic with a 5.9696 (mass/vol) solution of 
raffinose. The molecular mass of raffinose is 


Help! Save me! C 
Y- 


17. 


18. 


19. 


(a) 59.6 (b) 596 
(c) 5.96 (d) 5960 
Under the same reaction conditions, initial 


concentration of 1.386 mol ат ° of a substance 
becomes half in 40 seconds and 20 seconds through 
first order and zero order kinetics, respectively. 
Ratio (А/К) of the rate constant for first order (kj) 
and zero order (ko) of the reactions is 

(а) 0.5 mol! dm? (b) 1.0 mol dm? 

(с) 1.5 mol dm? (d) 2.0 mol dm? 


A coordination complex of type MX,Y, (M-metal 
ion; X, Y-monodentate ligands), can have either 
a tetrahedral or a square planar geometry. The 
maximum number of possible isomers in these two 
cases are respectively 


(a) land2 (b) 2and1 
(c) 1 and 3 (d) Запа 2 
Predict the direction of migration of following 
tripeptide at pH 6. 
Lys - Gly - Glu; 
[Lys = HN (СН)), |“ СООН, 
NH, 


Gly = H,N—CH,—COOH, 


22. Which of the following statements are correct? 


(a) Anacidified solution of potassium permanganate 
oxidizes nitric oxide to nitrate ion. 

(b) The reaction, 2HNO; + NO > 3NO, + H,O 
completely moves in the forward direction with 
conc. HNO3. 

(c) The action of conc. HNO; on metals produces 

NO, because the equilibrium of the reaction, 

2HNO; + NO === 3NO, + H,O lies far 

towards the right. 

The action of dilute HNO; on metals produces 

NO because of the reaction, 

HNO, + МО === 3NO, + H,O 


(d 


wa 


23. Which of the following statements are correct about 


the reaction sequence given below? 
O 


HCN 
——— > 
Traces of KOH 


(a) In the formation of (C) from (B), ring expansion 
takes place. 

(b) The product (C) is cyclopentanone. 

(c) The product (С) is а, -unsaturated cyclo- 
pentanone. 

(d) Conversion of (A) to (B) can also be carried out 
with LiAIH4. 


(A) Sn + HCl (B) HNO, (C) 


гаи 


Glu = НООС (CH,),—CH— COOH] IHISGORARSWEETVDS 
NH, 


(b) Anodal 
(d) Unpredictable 


More than One Options Correct Type 


24. A metal 'X' crystallises in a unit cell in which the 
radius of atom (7) is related to edge of unit cell (a) 
as r = 0.3535 a. The total number of atoms present 
per unit cell is 


(a) Cathodal 
(c) Stationary 


. When O, is adsorbed on a metallic surface, electron 
transfer occurs from the metal to O,. The true 
statement(s) regarding this adsorption are 

(a) O; is physisorbed 

(b) heat is released 

(c) occupancy of 1*5, of O; is increased 

(d) bond length of O, is increased. 


EXAM CORNER 2018 
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Exam 
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. Aryl halides are less reactive towards nucleophilic 
substitution reaction as compared to alkyl halides 
due to 

(a) the formation of less stable carbonium ion 

(b) resonance stabilisation 

(c) the inductive effect 

(d) sp?-hybridised carbon attached to the halogen. 


BITSAT to 31* May 


JEE Advanced May 


^ & 27^ May 


AIIMS 
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25. How many of the following substances are more Matrix Match Type 


acidic than phenol? 29. Match the List I with List II and select the correct 


0-Cresol, m-cresol, p-cresol, water, methyl alcohol, answer using the codes given below the lists : 


ethyl alcohol, 2,4-dimethylphenol, p-ethylphenol, 


dimethylcarbinol ListI List II 
(Equimolar solute) (Osmotic pressure 
26. An alloy of Pb-Ag weighing 1.08 g was dissolved in ratio) 


dilute HNO; and the volume made to 100 mL. A 


P Gl , NaCl, MgCl 1. 2:3:3 
silver electrode was dipped in the solution and EMF BOSSES ud 552 


of the cell set up was Q. NaCl, MgCl, KSO, 2 1: 0.8 :1 


Pto, Hag]H* а M)| Ag apl Ago К. Al,(SO,)3, МазРО,, 3. 19213 
0.62 V. The percentage of Ag in the alloy is K,[Fe(CN)g] 
[Eee = 0.80 V, 2.303 RT/F = 0.06 at 25 °C] S. Urea, glucose, fructose 4. 1:1:1 
Comprehension Type РО R S 
Synthetic tranquilizers are mostly barbituric acid а)1 2 3 4 
derivatives while, other tranquilizers are not (2 3 1 4 
barbituric acid derivatives. Opium alkaloids such e dE x oom 
(3 1 2 4 


as morphine and codeine are powerful analgesics 
(reduce pain). Drugs which are used to cure diseases 30. Match the List I with List II and select the correct 


caused by microbes are called antimicrobials. answer using the codes given below the lists : 
These may be either sulphadrugs or they may be List I List II 
antibiotics. Antibiotics which inhibit the growth of (Compound/element) (Uses) 
microbes are called bacteriostatic while others which d Individual lanthanoid 1. Production of 
kill the microbes are called bactericidal antibiotics. oxide alloys 

27. Among the following the narcotic analgesic is Q. Lanthanoid 2. Television screen 
(a) heroin R. Mischmetal 3. Petroleum cracking 
(b) ibuprofen S. Mixed oxides of 4. Produce bullets, 
(c) naproxen lanthanoids shell and lighter 
(d) aspirin. flint. 

28. The bactericidal and bacteriostatic antibiotics РО R S 
respectively are (a)l 2 3 4 
(a) penicillin, ofloxacin (D2 1 4 3 
(b) erythromycin, tetracycline (c) 4 3 1 2 
(c) penicillin, chloramphenicol (d3 2 4 1 
(d) tetracycline and penicillin. од 
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Contd. from P. No. 30 


13. 


14. 


15; 


16. 


17. 


18. 


1. In all above sequence C-terminal is alanine. 

2. Glycine is optically inactive amino acid, 

hence it should not be N-terminal so, only above 

combination are possible. 

(b) : Cr,07  14H* + бе —> 2Cr** + 7Н,О 

бг" gives green ppt. of Cr(OH); in NH4OH in 

presence of NH4CI. 

(c): Co?* gives black ppt. of CoS with Н, in 

presence of NH4OH. 

(b) : The ion could be As?* as it belongs to p-block 

and As,O; has the uses described. 

As^* gives yellow ppt. of As;S4 with H3S in presence 

of HCl. 

Азуд5 + 10HNO; => 2H3AsO4 F 10NO, + 20 + 55 

Arsenic acid 

H3AsO, is 12(NH4);MoO, T 21HNO3 — 

(NH,)3AsO4.12MoO; + 21NH,NO; + 1260 


Yellow ppt. 
(c) : The aim is to find Z by using the formula 
||. Zx M 
à) xN 0 


0.53 x(3.5x107) 
у рха?х№ _ х (6.023 x10?) 
M 6.94 g 
= 1.97 =2 


За 
Z = 2 means bcc structure thus, 7 = p and 


Packing efficiency is 6896. 


(a) : Diameter of greatest sphere = 117.08 pm 
117.08 
Thus, radius of greatest sphere (r) = J 
= 58.54 pm 


As the octahedral void is bigger in size then 
tetrahedral. Thus, given sphere is octahedral and for 
octahedral void (r) = 0.414 R 


58.54 = 0.414 R 
.54 
= = = 141.4 pm 
0.414 


Radius of atom (К) = 141.4 pm 
Edge length = 400 pm (given) 

a 
242 
This relation is correct for fcc. Number of atoms per 
unit cell is 4 and packing efficiency is 7496 in fcc. 
Thus, the correct combination is (IV) (ii) (S). 


This shows the relation (R) = 


(c) : The given structure represents simple cubic 
cell and correct combination is (III) (i) (Q). 


PAPER - Il 


1. 


(b): E of light absorbed in one photon = 


absorbed 
Let n, photons are absorbed, therefore, 


nhc 

Total energy absorbed = 1 
absorbed 

Now, E of light re-emitted out in one photon 


hc 


X 


Let n, photons are re-emitted then, 


emitted 


Total energy re-emitted out = n, x 
47 emitted 


As given, E х — 
g absorbed 100 


hc 47 hc 


= Eve emitted 


A absorbed 
n, 47 x ) emitted = 47 


emitted 


5080 
x 


т 100 Xs, 100 4530 

Ny 

— 20.527 

n 
(b): -I effect at о; carbon (carbon attached to leaving 
group) will be exerted by C — hence (S) 

|| 

will be most reactive. О 


(c) : Molecular mass of CaC, = 40 + 24 = 64 
64 kg of CaC; gives = 28 kg of ethene 


20 kg of CaC, will give = = x 20 = 8.75 kg 


= 9 kg polythene 

NaOH /ai 
(b): FeCrO, — — Na,CrO, ===> Cr,0, 
ALA 5 Ср 


(a): For precipitation, ionic product > Kp, 
Ionic product = [Ag*] [CI] 


1074 10% 
oe osx qu 
2 
Thus, 2.5 x 10? > 1.8 x 10 I? (Ky) 


O O 

(c): S02 | 955 —O 

(d): Br, reacts with hot and strong NaOH to give 
NaBr, NaBrO; and Н,0. 

(a, b, с): т, = rı xnZ 


2 
nm) = ig) X 2 = Фин) 


2 2 
" nmt ар н) 1 
4er E . 3 Wb d 
e 
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10. 


11. 


o 


T- РПК oom 4m mr 

nh nh 

3 2 

n n 
T= —T, E f oc 2 

72 (H) Z 

3 
Тун) = ay н) = 8н) 
(4 
Тане? = о} Тн) = 16 Тн) 
Da) 1 
T (He*) 
No. of waves in an orbit = No. of orbit 
my 2 1 

ЕА 4 2 

E, 2 1 2 
E,= — х2 => Eg = — x1 

E, x2? E 
Eq et) = d “. E . 2H) 21 
4(Не?) 


(а, c) : As AS does not depend on path and only 
depends on initial and final stages i.e., it is a state 
function thus 

ASx = ASy ,y + ASy 2 

and А5у _ 715 not zero 

Thus, AS, _, y ,z£ ASy у y 

As we know that work is not a state function and 


depends on path, 

Thus wx ,z£Wx ,ytWy.,z 
Wy ,y- РАУ (P is constant.) 
Wy.,z-0 (V is constant.) 


WxoOYSOZz-WxoytWysz 
As wy , 7-0, hence wy „у ,z- Wx sy 


(a, b, с): OH 


p 4 
C(CH,); 
Z 

р, q and r are suitable positions as per electronic 
effect of -OH group. Due to steric effect of the tert- 
butyl group, the bulky electrophiles are less likely to 
attack positions q and r. Hence, position p is suitable 
for L, positions p and r are suitable for Br; and Cl, 
being smaller can attack all p, q and r positions. 
(а, d) : Cassiterite ore ($пО,) : 
SnO, + С —> SnO + CO 


SnO + С —> Sn + СО 
Also iron is present as impurity in the ore. 


| carbon reduction 
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12. 


13. 
14. 


(a, b, c, d) : AG = AG? + 2.303 RT log Q 
AG? =2 x GNo, Со, = 2х 50 – 100 = 0 


AG = 0 + 2.303 x 8.314 x 107 * x 298 log = = 
=0-0.55kJ 
AG = -0.55 kj, i.e., reaction proceeds in forward 
direction. 
Also, AG? = 0 = -2.303 RTlogK, -. K,-1 
Now, МО, == 2NO, 


5 2 
(5- x) (2 + 2x) 
(2 +2ху: 
_ (5-x) 
[NO,] = 2 +2x= 2 + 2 x 0.106 = 2.212 M 
[N2014] = (5 - x) = 5 - 0.106 = 4.894 M 
(d) 
(a, c, d) : 


r х= 0.106 


K4[Fe(CN);] +17 — K,[Fe(CN),] + L (or I5) 


Brownish yellow 


solution 
21504 
NaOH = 
[Zn(OH), |“ <= K,Zn[Fe(CN),] + I, (or I3) 
Soluble complex White ppt. o» [starch 
e 
y Blue colour 
solution 
I + Na5S40g 
Colourless 
solution 
^ 
15. (а): CH4—C—H + HjN — ОН 
|| 
O 
CH,—C—NH, = CH, —CH =N — OH 
| (Р) 
O (Syn or anti form) 
(Q) 
Br,/KOH CH—NH; 
16. (d): Shift is retentive therefore initial configuration 


I7. 


18. 


will be maintained. Initially it is “R” and afterwards 
also it will be “К”, 


Ph О 


(c) : On increasing concentration of NH3, the 
concentration of H* ion decreases. 


0.0591 0.0591 


Eed = Ed = —. gH] =0- ово" 


= – 0.0591 x (-11) = 0.65 


(d) +. 


Scientist of the Month 


Dorothy Mary Crowfoot Hodgkin 
(12 May 1910 - 29 July 1994) 
Early life and Education 


Dorothy Mary Crowfoot was a British Chemist and she was 
born in Cairo, Egypt. In 1921, Dorothy entered Sir John Leman 
Grammar School in Beccles where she was one of two girls 


allowed to study chemistry. 

Dorothy developed a passion for chemistry from a young age 
and her mother fostered her interest in all the sciences. She was 
further encouraged by the chemist A.K. Joseph, a family friend 
who also worked in Sudan. 

At the age of 18, she started studying Chemistry at Somerville 
College, Oxford. In 1932, Dorothy was awarded a first-class 
honours degree at the University, the third woman to achieve 
this distinction. 

It was when she was doing research for her Doctor of 
Philosophy at Newnham College, Cambridge, Hodgkin became 
aware of the potential of X-ray crystallography to determine 
the structure of proteins. She was working with Bernal on 
the techniques first application to the analysis of a biological 
substance, pepsin. The pepsin experiment is largely credited to 
Dorothy herself, but she always made it clear that it was Bernal 
who initially took the photographs and gave her additional key 
insights. Her PhD was awarded in 1937 for research on X-ray 
crystallography and the chemistry of the sterols. 


Contributions 


Dorothy was particularly noted for discovering three- 
dimensional biomolecular structures. In 1945, working with 
C. H. Carlisle, she published the first such structure ofa steroid, 
cholesteryl iodide. 


(a) Carbon (6) 

(b) Chromium (24) 
(c) Mercury (80) 
(d) Neon (10) 

(e) Phosphorus (15) 
(f) Neodymium (60) 
(g) Helium (2) 

(h) Lithium (3) 


SOLUTION - APRIL 2018 


In 1948, Dorothy first encountered vitamin Ву, and created 
new crystals. Vitamin B}, had first been discovered by Merck 
earlier that year. It had a structure at the time that was almost 
completely unknown, and when Dorothy discovered it 
contained cobalt, she realized the structure actualisation could 
be determined by X-ray crystallography analysis. 
The B,, study published by Hodgkin was described by Lawrence 
Bragg being significant “as breaking the sound barrier”. The 
final structure of B43, for which Dorothy was later awarded the 
Nobel Prize, was published in 1955. 
Insulin was one of Dorothys most extraordinary research 
projects. The hormone captured her imagination because of the 
intricate and wide-ranging effect it has in the body. However, 
at this stage X-ray crystallography had not been developed far 
enough to cope with the complexity of the insulin molecule. 
She and others spent many years improving the technique. 
Larger and more complex molecules were tackled until in 1969 
(35 years later) the structure of insulin was finally resolved. 
Awards & Honours 
e Dorothy won the 1964 Nobel Prize in Chemistry and 
as of 2016 remains the only British woman scientist 
to have been awarded a Nobel Prize in any of the 
three sciences it recognises. 
In 1965, she was the second woman in 60 years, after 
Florence Nightingale, to be appointed to the order of 
Merit by a king or queen. 
Elected a Fellow of the Royal Society (FRS) in 1947 
and EMBO Membership in 1970. Dorothy was 
Chancellor of the University of Bristol from 1970 to 
1988. In 1958, she was elected a Foreign Honorary 
Member of the American Academy of Arts and Sciences. 
She became a foreign member of the USSR Academy 
of Sciences in the 1970s. In 1982, Dorothy received 
the Lomonosov Medal of the Soviet Academy of 
Sciences and in 1987 she accepted the Lenin Peace 
Prize from the government of Mikhail Gorbachev. 
The Royal Society awards the Dorothy Hodgkin 
Fellowship (named in her honour) “for outstanding 
scientists at an early stage of their research career 
who require a flexible working pattern due to 
personal circumstances, such as parenting or caring 


responsibilities or health-related reasons”. ФФ 
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